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The  "SAMSON." 


RAILWAY  PINCH  BAR. 


A  Fewer  the  U^oHh^"  Samson  "    The      "  SamSOll 


M 


Cambrian  Railways. 

Cork,  Bandon  &  South  Coast  RailwaylCo. 

Donegal  Railway  Co. 

Great  Northern  Railway  Co. 

Great  Southern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co. 

Midland  Railway  Co. 

Midland  Railway  Co.,  M.C  Committee. 

Bolekow  Vaughan  &  Co.'s  Collieries. 
Grassmoor  Collieries. 

Garforth  Collieries. 

Henry  Briggs,  Son  &  Co..  Ltd. 

Hoyland  Silkstone  Collieries. 

Houghton  Main  Collieries. 

J.  &  G.  Wells'  Ecklngton  Collieries. 

Mieklefleld  Coal  and  Lime  Co- 
Mitchell  Main  Collieries. 

Shlreoaks  Collieries. 

Sheepbridge  Co.,  Iron  and  Steel  Works. 

Staveley  Iron  and  Coal  Co. 


Pinch   Bar 

Is  used  as  a  great 
labour-saving  tool  where 
wagons  or  locomotives 
require  moving  short 
distances. 


OUR  OFFERs- 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL, 
CARRIAGE   PAID  BOTH  WAYS. 


SAMSON  6  CO., 

Garforth,  near  LEEDS. 


December  23,  1904. 
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Mr.  G.  H.  HUGHES,  M.I.Mecli.E., 

Consulting  and  Organising   Engineer  for  Water 
Works  and  Industrial   Undertakings, 

97,    QUEEN    VICTORIA    ST.,    LONDON,    E.C. 


Telephone  NTo.:  5754  Bank. 


Write  for  particulars 


ED.  BRAND, 


MECHA  NIC  A  I.    ENGINEER, 

35,  SHAKESPEARE  STREET, 

MANCHESTER. 


Modern  Wire=WorKing    Machinery, 

Such  as  for  Rolling,  Drawing,  Weaving,  Netting,  Forming, 
Automatic  Straightening  and  Cutting,  Cabling,  Testing,  &c. 

Inquiries   Solicited  .  Teleg.  Address  :  "  Filieres,  Manchester." 


C  H  E  APJPOW  E  R. 

SMITH'S 

Backus  Water  Motors 

1/16  to  10  H.P. 

Will  drive  any  class  of  Machinery,  and 
work  on  15  lb.  pressure. 


ERIC  S.  A.  SMITH,  engineer 


CATALOGUE. 


Second  Edition,  Revised.    Price  ys.  6d. 

"DEPRECIATION     OF    FACTORIES,    Mines, 

■*— '    and   Industrial   Undertakings,   and   their   Valuation.     With   Tablel- 
and Examples. 

By  EWING  MATHESON,  M.Inst.C.E. 

The  Principles  which  should  guide  the  Writing  off  for  wear  and 
tear,  Obsolete  plant ;  Terminable  or  wasting  properties ;  Effect  on 
Income-tax:  Value  denned  as  for  Compulsory  purchase  ;  Going  concern, 
or  dismantled  ;  Rateable  value,  rental  value. 

"A  successful  attempt  to  systematise  existing  information  and  to  make  it 
possible  to  arrive  at  uniformity  and  accuracy  in  making  up  balance  sheets  for 
valuations.     The  work  is  unique  of  its  kind."—  The  Engineer. 

E.  6  F.  N.  SPON.    125.   Strand.    London. 


JOSEPH  BOOTH  BROS.,  LTD.. 
RODLEY,   LEEDS. 


See  next 
weeK. 


LIFTING    MACHINERY. 


THOS,    W.    WARD, 
ALBION    WORKS. 

SHEFFIELD. 


MACHINE    TOOLS. 


THE    SHANNON.    LTD., 
Ropemaker  St.,  London,  E.C. 


See  Page 
20. 


See  Page 
86. 


OFFICE    APPLIANCES 

Have  you  seen  our  Advertisement 
on  page    sa     62 .      A   glance  at  it 
may   save  you   £500   per  annum. — 
ED.   BENNIS   &  CO.,  Ltd.,  BOLTON. 


Miscellaneous 


UNICA    SILENT  GEARS 

Equal  in   STRENGTH  to,  and   MORE   DURABLE  than 

C ; i ^ t    Iron,  Gun    Metal,   or    Rawhide. 

NO  SIDE  PLATES  OR  BUSHES!    UNAFFECTED  BY  OIL! 

Have   stood   test   of  four   years. 

J.    B.    HAMILTON    &   CO., 

"tert££pfaM5>ndon,        •  45.   Cannon   St.,    LONDON. 

PAGE    6    ROWLINGSON, 
Chartered  Patent  Agents. 

Mr.  Page,  who  is  a  Whitworth  Exhibitioner  and  an  Associate  Member 
of  the  Institute  of  Civil  Engineers,  has  had  a  large  experience  as  a  Practical 
Mechanical  Engineer,  and  is  specially  qualified  to  deal  with  the  most 
intricate  mechanical  problems  successfully.  Write  lor  Handbook  of 
Information   Free. 

28,    NEW    BRIDGE    STREET.    LONDON.    E.C. 

And  u,  st.  Ann's  Squaie,  Manchester. 


HIGH   SPEED 

INDICATORS. 

HannanA  Buchanan,  /^3Ti 

75.  Robertson  Street.  Glasgow.   jaV  j^*V' 
ENGINE    COUNTERS.  \£f     *°j% 
BOURDON    GAUGES.     ^ 
On  Admiralty  List 

Engineering  Instrument  Makers 


Heating     Apparatus 

BOILERS 

Wrot  Welded  Iron  and  Cast  Iron 
Sectional 

YERTICAL  STEAM  BOILERS 

Apply  for  Catalogue 


"THOMPSON"    DISH    ENDED 
LANCASHIRE    BOILERS 

can    be   supplied    ex-stock.    Advantages  :    Overcomes 

grooving    on   end   plate  and    cracking  of  flue  flanges  ; 

reedom   for  expansion  ;    no  stay  plates  or  leaky    stay 

rivets  ;  firebox  easily  cleaned. 

JOHN  THOMPSON,  WOLVERHAMPTON. 


^ 


HARTNESS 

AUTOMATIC  OPENING  DIE 

The  most  satisfactory  means  yet  devised 
for    the   production   of    screw   threads. 

JONES  &  LAMSON  MACHINE  CO., 

JUBILEE    BUILDINGS, 

97,   Queen  Victoria  Street,  LONDON. 
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CONTRACTS. 

ASYLUMS  COMMITTEE  OF  LONDON 
COUNTY  COUNCIL. 

The  Asylums  Committee  of  the  London  County  Council .are  pre- 
pared  to  receive  TENDERS  for  the  INSTALLATION  of  HEATING, 
VENTILATING,  and  HOT-WATER  PLANT  at  the  Long  Grove, 
Asylum,  Epsom,  Surrey,  now  in  course  of  erection. 

Instructions  for  Tender  and  forms  of  Tender  and  Contract,  with 
specification  and  schedules  thereto  annexed,  together  with  plans  and 
cover  can  be  obtained  from  the  Clerk  of  the  Committee,  No  6, 
Waterloo  Place,  London,  S.  W  ,  on  or  after  Thursday,  the  ist  December 
prox in  o  on  payment  of  a  deposit  of  £5  for  each  copy.  The  amount 
depos  ted  will,  after  the  Committee  have  come  to  a  decision  upon  the 
Tenders  received,  but  not  before,  be  returned  to  the  tenderer,  provided 
he  shall  have  sent  in  a  bona  fide  Tender  and  shall  not  have  withdrawn 

^Tender's  must  be  on  the  printed  fo.m,  and  must  be  accompanied  by 
the  form  of  contract  and  schedules  thereto  and  bond 

The  Tender  and  accompanying  documents,  completed  in  accordance 
with  the instructions,  must  be  enclosed  in  the  authorised  sealed  cover 
endorsed  -Tender  for  Heating,  Long  Grove  Asylum  '  and  be  delivered 
at  the  Office  of  the  Committee.  6,  Waterloo  Place,  London,  S.Vv  .,  on 
or  befoVe  Monday,  the  23rd  January,  1905,  after  which  no  Tender  will 

^In^Tetder  not  made  on  the  printed  form,  or  not  filled  up  and  com- 
plete in  every  particular  in  accordance  with  the  instructions,  will  be 

^The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 

TeTher'contractor  will  have  to  enter  into  a  bond  in  the  penal  sum  of 
.£2000,  with   two  approved  sureties,  each   in  the  sum  01  £i,occ,  as 
security  for  the  due  performance  of  the  contract. 
R.  W.  PART R I IX ;  I., 

Clerk  of  the  Asylums  Committee. 

Asylums  Committee  Office, 

6,  Waterloo  Place,  London.  S.W., 
November  16th,  1904. 


GREAT  WESTERN  RAILWAY.  — The 
Directors  of  this  Company  are  prepared  to  receive  TEN  DERS 
the  SUPPLY  and  DELIVERY  of  the  following  MATERIAL 
required  in  connection  with  the  Electrical  Equipment  of  the  Hammer- 
smith and  City  Railwav,  &c.  :— 

SPECIFICATION  No.  8.— Steel  Conductor  Rails,  Casi  Iron  and 
Steel  Ramps  and  Fastenings. 

SPECIFICATION  No.  9.— Porcelain  Insulating  Supports,  and  their 
Fastenings  for  Conductor  Rails  ,..„.,    . 

SPECIFICATION  No  10.— Copper  Bonds,  Insulated  Cable  Connec- 
tions, Cable  Terminals,  Bonding  Presses  and  Accessories  for  connecting 
up  Conductor  Rails.  .  , 

Copies  of  the  specifications,  forms  o.  Tender,  drawings,  and  general 

onditions,  can  be  obtained,  on  and  after  Saturday,  the :10th  inst 
except  between  the  23rd  and  27th  inst.  inclusive,  at  the  Offices  of  the 
Consulting  Enginee  s,  Messrs.  Kennedy  and  Jenkin,  17,  Victoria  Street 
I  ondon  S.W.,  between  the  hours  ol  10  a.m.  and  4  p.m.  on  payment  of 
Two  Guineas  for  each  specification,  which  will  be  refunded  on  the 
of  a  bona  fide  Tender. 

The  fee,  which  must  be  paid  bv  cheque,  will  not  be  returnable  until 
the  Tenders  have  been  adjudicated  upon. 

Tenders,  addressed  to  "The  Secretary,  Great  W  estern  Railway ,  Pad- 
dington  Station,  W.,"  and  marked  outside  '-Tender  for  Electrical 
Equipment,  Specification  No.  8,  9.  or  10,"  as  the  case  may  be,  will  be 
.e.  lived  on  or  before  Tuesday,  the  3rd  proximo. 

The  Directors  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender,  and  no  allowance  will  be  made  for  any  expense  incurred  in 
the  preparation  of  the  Tender.  „.,.. 

Paddington  Station,  London,  U.  k.  mii.i> 

December  7th,  IQ04.  Secretary. 


LAST   INDIAN   RAILWAY. 
The  East  Indian  Railway  Company  is  prepared  to  receive 

TENDERS    FOR    THE     SUPPLY     AND 
DELIVERY  of  ;— 
-1  EEL  MATERIAL  (Plates,  Bat      [0    Is,  &c), 
aspci  ,,  to  be  seen  at  the  Company's  Offices. 

Tenders  are  to  be  sent  to   the   undersigned,   marked   "Ten.!' 
Steel  Material,"  not  later  than  Twelve  o'clock  noon  on   Wednesday, 
the  4th  day  of  January,  proximo. 

The  Company  reserves  to  itself  the  nght  to  divide  the  order,  also  to 
decline  any  Tender   without  assig  ■  and  does  not  bind 

itself  to  accept  the  lowest  or  any  Tender. 

Eor  each  specification  a  fee  of  £1    is.   is  charged,  which  cannot 
under  any  circumstances  be  returned. 

By  order, 

C.  W.  YOUNG, 
las  Lane,  London,  E.C.,  Secretary. 

December  15th,  1904. 


Contracts 


LINSLADE     URBAN     DISTRICT 
COUNCIL. 
SEWERAGE    AND    SEWAGE    DISPOSAL    WORKS    TO 
CONTRACTORS. 
The    above    Council    invite    TENDERS    for     SEWERAGE    and 
SEWAGE   DISPOSAL   WORKS   for  the  above  district. 

Tbe  Contract  will  comprise  Stoneware  and  Iron  Pipe  Sewers  from 
1 2in.  to  6in.  diameter,  with  Manholes,  Flush  Chambers,  &c,  and  6in. 
Cast  Iron  Pumping  Main,  Construction  of  Storage  Tanks,  Engine- 
house,  Storm-water  Hlter,  Concrete  Sewage  Tanks,  Percolating 
Filters  and  Laying  Out  4  Acres  of  Land,  &c,  &c. 

Plans,  conditions,  and  specifications  may  be  seen,  and  copies  of 
quantities  and  form  of  Tender  obtained  from  the  Engineers,  Messrs. 
Sands  and  Walker,  Milton  Chambers,  Nottingham,  on  and  after 
December  10th,  between  the  hours  of  9  a.m.  and  6  p.m.,  on  payment 
of  5  guineas  (by  cheque),  which  will  only  returned  on  receipt  of  a  bond 
fide  Tender,  not  afterwards  withdrawn,  and  the  return  of  all 
documents  entrusted  to  them. 

Sealed  and  endorsed  Tenders  to  be  sent  to  the  undersigned  on  or 
before  6  p.m.,  December  28th. 

The  successful  contractor  will  be  required  to  enter  into  a  bond,  with 
approved  sureties,  for  the  due  performance  of  his  Contract. 

1  he  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

R.  J.  PLATTEN, 
Linslade,  Leighton  Buzzard.  Clerk  to  the  Council. 

The  Engineers  will  meet  Contractors  at  Council  Offices,  Linslade, 
Twelve  noon,  on  Wednesday,  December  21st,  to  show  them  over  the 
proposed  sites. 

WATERWORKS    OF    CRAIOVA   (ROUMANLA). 


The  Town  Administration  invite 

TENDERS  FOR  :— 
Contract  No.  5. 

About  27,850  metre  MAIN  CAST-IRON  ADDUCTION  PIPE, 
500  mm.  diam.,  and  5,925  metre  MAIN  PRESSURE  PIPE,  300  mm. 
diam  Contract  to  comprise  Excavations,  complete  Laying  and 
Caulking  of  Pipes,  Fixing  of  Fittings,  of  the  Manholes,  Crossings, 
Outlets,  Sheet  Pilings,  and  all  Accessory  Work. 

Further  information  may  be  obtained  from  the  "Bureau  de 
l'approvisionnement  d'Eau,"  in  Craiova,  Strada  Solomon  5,  whence 
Specifications  of  Contract  and  official  Forms  of  Tenders  may  be  had 
in  the  Roumanian  or  German  language,  on  payment  of  Five  Lei. 

All  Tenders  to  be  sent  on  the  Official  Forms,  accompanied  by  the 
prescribed  guarantee,  post  paid,  sealed,  addressed  to  "  Le  Maire  de  la 
Ville  de  Craiova  (Roumania),  N.  P.  Romanescue,"  at  01  belote 
Eleven  a.m.,  the  16th  to  29th  December,  1904,  at  which  hour  they  will 
be  opened  in  the  presence  of  such  of  the  Tenderers  or  their  Repie- 
sentatives  as  may  be  present. 

The  Tenderer  remains  bound  to  his  Tender  up  to  the  16th  Febiuary 
to  1st  March,  1905. 

Le  Maire  de  la  Ville  de  Craiova, 

Craiova.  October  12th,  1004.  G.  N.  PESSICU. 

PORT    ELIZABETH    MUNICIPAL    Cor- 
poration   ELECTRICITY   SUPPLY. 

The  Agents  of  the  Municip  d  Corporation  of  Port  Elizabeth,  South 
Africa,  are  prepared  to  receive  TENDERS  for  the  EXECUTION  of 
trie  following  WORKS  in  connection  with  the  Corporation  Electricity 
Supply  undertaking:  Section  A.  Boiler-house  Plant — Three  marine 
type  water-tube  boilers,  superheaters,  economisers,  chimneys,  pipe- 
work, tanks,  electrically  driven  feed  pumps  and  accessories.  Section  B. 
Engine-room  Plant — Three  400  kilowatt  steam  turbines  and  dynamos, 
surface  condensers,  electrically  driven  pumps,  pipe  work  and  acces- 
sories. Section  C.  Electricity  Supply  Mains — Cables,  pillars,  boxes 
and  accessories.  Section  D.  Accumulators  and  Boosters — Battery  Of 
accumnlators,  reversible  boosters,  milking  booster  and  nceessories. 
Section  E.  Switchboard  and  Instruments — Main  and  auxiliary  switch- 
boards, instruments,  apparatus  and  accessories.  Section  F.  Crane — 
Ten-ton  overhead  hand  travelling  crane.  Section' G.  Public  Light- 
ing— Ten-ampere  arc  lamps,  three-ampere  enclosed  arc  lamps.  Nernst 
lamps,  arc  pillars,  brackets  and  accessories.  Section  H.  Meters  — 
Motor  and  electrolytic  meters.  Section  I.  Workshop  Equipment — 
Machine  tools,  motor,  titters',  smiths',  and  joiners'  tools,  lifting  gear, 
mains  department  equipment, 

Applicants  must  state  for  which  section  or  sections  they  wish  to 
tender,  in  order  that  the  requisite  drawings  maybe  forwarded  to  them. 
Tenderers  are  .it  liberty  to  tender  for  any  one  of  or  for  all  the  sections, 
but  not  for  part  of  a  section.  The  specification,  with  terms  and  con- 
dition'-, forms  oi  i<  riders  and  form  of  contract,  may  be  obtained  from 
the  undersigned,  on  making  a  deposit  of  £5  5s.,  which  sum  will  be 
refunded  on  the  return  of  the  specification  tilled  up  wiih  a  b<  >. 
Tender.  Extra  copies  of  the  specification  may  be  obtained  by  bona 
fide  tenderers  at  a  cbargeof  Five  Shillings  p<r  copy,  which  will  not 
he  refunded.  Tenders  (sealed  and  marked  "Tender  for  Electrical 
Plant")  must  be  delivered  to  the  undersigned  before  noon  on  Monday, 
January  16th,  1905. 

The  Municipal  Corporation  does  not  bind  itself  to  accept  the  lowest 
or  any  Tender. 

DAVls  and  SOPER, 

Agents  to  the  Municipal  Corporation  of 

54,  St.  Mary  Axe,  London,  E.C.  Port  Elizabeto,  South  Africa. 


December  23,  1904. 
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Contracts 


TOTTENHAM     AND     WOOD     GREEN 
[OINT  DRAIN  u,l    (  i  mill  [TEE. 
TO  CONTRACTORS. 
The  Committee  Invite  TENDERS  for  the  1'ROYlMox  and  LAY- 
IN",  of  a    1     in.  CAM   [RON  PUMPING  MAIN,  from   the  Sewage 
Works  to  the  London  County  Council  Sewer,  Craven  Walk,  and  works 
inconnectii.11  therewith. 

The  plan;    an  be  seen,  and  general  conditions,  spi  bills  oi 

quantit ie  ..  1  lull  of  prices,  and  forms  of  Tendei  can  bi  obtained  on 
application  P  I  Ml  RPHY,  Esq  ,  M.I.C.E.,  Engineer  to  tie  Com 
mittee,  01  W.  H.  Prescott,  Esq.,  M.Inst.Mech.E.,  Consulting 
Engineer,  ..;  their  offices,  Coombes  Croft  House,  712,  High  Road, 
Tottenham,  .my  day  during  office  hours. 

The  sum  of  Ten  Shillings  will  be  charged  for  the  quantities,  which 
will  be  returned  on  receipt  0!  a  bona  fide  Tender,  accompanied  by  the 
condition-,  specification,  and  quantities,  otherwise  the  deposit  will  be 
forfeited. 

11s  tendering  will  be  required  to  deposit  with  the  Clerk,  when 

handing  in  their  Tenders,  in  Bank  of  England  notes  or  cash,  the  sum 

.  wliii  h  will  be  forfeited  by  the  person  whose  Tender  is  accepted 

ii  tn<  contract  be  not  executed  within  seven  days  from  the  date  he  is 

informed  it  is  ready  for  signature. 

This  dip  .sit  will  be  repaid  to  the  parties  tendering  who  are  un- 
succe 

The  contractor  will  be  required  to  pay  all  workmen  on  the  Com- 
mittee's work  the  recognised  trade  union  rate 'of  wages.  A  schedule 
of  such  wages  will  be  inserted  in  the  contract,  and  a  copy  of  the 
schedule  must  be  exhibited  on  the  pay-office  at  the  works. 

Scaled  lenders,  on  the  form  supplied,  endorsed  "  Tender  for  Pump- 
ing Main."  to  be  delivered  to  me  by  Twelve  o'clock  noon  on  the  3rd 
day  1  [905. 

No  other  form  of  Tender  will  be  received. 

Security  will  be  required  for  the  due  performance  of  the  contract. 
The   Committee   Will  not   be   bound   to   accept   the   lowest  or   any 
Tender. 

By  order, 

EDWARD  CROWNK, 

Clerk  of  the  Committee. 
•  iiham.  December  8th,  1004. 

URBAN  DISTRICT  OF  ERITH. 

TRAMWAYS. 

T  e  Erith  Urban  District  Council  invite 

TENDERS  FOR:  — 
Contract  No.  5. 
OVERHEAD  LINE  EQUIPMENT,  POLES,  &c. 
Contract  No.  6. 
UNDERGROUND  FEEDER  CABLES,  BONES,  eS:c. 
Contract  No.  7. 
KY  CONVERTERS.  TRANSFORMERS  and  MOTOR 
BOOSTER. 
Contract  No.  S. 
MA1\    HIGH    and    LOW-TENSION    SWITCHBOARDS,    CABLE 
CONNECTIONS,  &<  . 
pecifii  ations  with  forms  of  Tender,   general  conditions. 
eVc,  may  be  obtained  from  the  undersigned,  on  depositing  the  sum  of 
£5,  which  sum  will  be  returned  on  receipt  of  a  bond  fide  Tender. 
Plans  and  specifications  may  be  seen  at,  but  not  obtained  from,  the 
Hawtayne  AND  Zeden,  of  9,  Queen  Street  Place, 
London,  E.C.,  the  Consulting  Engineers  to  the  Council. 

The  contract  will  provide  that  the  Contractor  shall  pay  not  less  than 
the  standard  rates  of  wages,  and  observe  the  conditions  of  labour 
customary  in  the  district  where  the  work  is  executed. 

-    ue    it  libertv   to  Tender  for  either  or  all  of  the 
contracts,  hut  not  for  part  only  of  one  contract. 

Tendei         aled  and  marked  "Tiamu  ays  Contract  No Tender," 

ed  to  the  undersigned,  and  delivered  at  or  before  Twelve 
Noon  on  Monday,  the  9th  day  of  January,  1905, 
Dated  this  oth  dav  ol   1  let  ember.  K(c_). 

CHARLES    H.    FRY. 

clerk  of  the  Council. 

'  offices,  Erith,  Kent. 

:lade  and  wootton  bassett  rural  district 

COUNCIL. 

TO  CONTRACTORS. 

CKICKLADE  WATER  SUPPLY.— Contract  No.  1. 

1  be  above  C  ouncil  invite 

TENDERS  FOR  THE   CONSTRUCTION 
and  MAINTENANCE  of  WORKS  foi  supplying  the  Town  of 
Cricklade  with  water. 

This  comprises  the  CONSTRUCTION  of  a  CONCRETE 

COI  1  ICI'VG  TRENCH,  BRICK   ENGINE   HOUSE  and  ST< 

1    II       FILTERS    and    TANKS,    and    COVERED    SERVICE 
RE  SEK\  OIR  ol  about  so.coo  gallons  capacity. 

PROVIDING,  LAYING  and  JOINTING  ibout  4000  yards  of  4  in 
an  l  about  2,300 yardsof  3  in.  CAST  IRON  MAINS  and  BRANCHES, 
with  Valves,  Hydrants  and  Fittings,  and  other  work  in  connection 
therewith. 

-ring  to  submit  Tenders  may  see  the  plans,  sections,  and 
specification,  and  obta  ,1  the  schedule  of  quantities  and  form 


ive  p.m.  (Saturday-  lnd  20th  instant 

excepted). 

The  deposit  will,  after  the  Council  have  come  to  a  decision  upon  the 
Tenders  received,  be  returned  to  contractors  who  have  sent  in  a  bond 
fide  Tender,  with  the  schedule  of  quantities  properly  priced  and  siencl 
in  ink. 

The  contractor  whose  Tender  is  accepted  will  have  to  enter  into  1 
formal  agreement,  under  seal,  with  approved  sureties  for  <  500  for  the 
due  performance  of  the  contract. 

The  Council  does  not  bind  itself  to  accept  tl  est  or  any  Tender 

nor  to  pay  any  expenses  incurred  by  parties  tendering. 

Sealed    Tenders,    endorsed    "Cricklade    Water   Supply"   m 
delivered  at  my  Office  not  later  than  Noon  on  Tuesday,   January  3rd, 

By  order. 

(Signed)     H.BEVIR, 
Wootton  Bassett,  December  7th,  1904.  Clerk  to  the  Council. 

TV/TANSFIELD     WOODHOUSE     SEWER- 

The  Mansfield  Woodhouse  Urban  District  Council  are  prepared'., 
receive  TENDERS  from  competent  contractors  willing  to  entei 
H^^l  ,foGlhe  CONSTRX'CT(0\-  o,  SEWERAGEand  SEWAGE 
DISPOSAL  \\  ORKS  for  their  district,  comprising  a  12  in.,  15  in  and 
[8  in.  Main  Intercepting  and  Outfall  Sewer,  I  ...  Bi  k work  Storage 
Tanks,  Pumping  Station  Buildings  and  Machinery,  Pumping  Main 
and  Laying  Out  about  45  acres  or  land  for  the  disposal  of  the  s 
together  with  all  Manholes,  Valves,  and  other  appurtenant  works. 

The  drawing*  and  specification  may  be  seen  at  the  Loughborough 
office  of  the  Engineers.  Messrs.  GeoRGE  AM.  F.  W.  Houson,  and 
schedule  of  quantities  and  Tender  form  may  be  obtained  from  them 
on  deposit  of  a  cheque  for  {.'5  5s.,  which  will' be  refunded  to  every  per- 
son miking  a  bona  fide  Tender,  on  the  return  of  the  documents 
entrusted  to  him. 

In  the  event  of  a  Tender  being  withdrawn,  the  deposit  will  be  for- 
feited. 

Sealed  Tenders,  endorsed  "Tender  for  Sewerage  Works,"  are  to  be 
sent  to  the  undersigned  so  as  to  arrive  not  later  than  Monday,  January 
2nd,  1905. 

The  Council  do  not  bind  themselves  to  acceDt  the  lowest  or  any 
Tender, 

Dated  this  7th  day  of  December.  1904. 

J.  E.   ALCOCK, 

Mansfield,  Notts.  Clerk  to  the  Urban  Council. 


APPOINTMENTS     OPEN. 

MARTELL   SCHOLARSHIP    IN    NAVAL 
ARCH  1 1  ECTURE. 
A  SCHOLARSHIP  of  the  annual  value  of  ^.";o,  and  subject  to  certain 
conditions,  tenable  for  three  years,  will  be  OFFERED  for  COMPETI- 
TION by  the  Institution  of  Naval  Architects. 

Candidates  must  n  t  be  less  than  IS  or  more  than  21  vcars  of  age  on 
March  1st,  1905,  and  must  at  that  date  have  been  continuously  em- 
ployed for  two  years  upon  naval  architecture  or  marine  engineering. 

Further  particulars  mav   be   obtained  from  the  SECRETARY 
Institution   of    Naval  Architects,    =;,    Adelphi   Terrace    London     W  i_ 
(envelopes  to  be  marked   •  Martell  Scholarship"). 

iiions  must  be  sent  in  by  February  ist,  1903. 

NORTHAMPTON  INS  Til  I    TE,  ST.  JOHN 
STREET    ROAD 

The  Governing  Body  INVITE  APPLICATIONS  for  the  POST  ot" 
CHIEF   ASSISTANT   in  the  M  Department 

endered   vacant  by  the   appointment  oi    Mr.   W.   E.  "Curnock   to  be 
Head   of  the    Engineering    Department  at    the    Technical    C 
Hudderslield. 

The  appointment   is  a   mil  tine  appointment  for  day  and  evening 
work. 
Salary  £180  per  annum. 

For  further  particulars  and  torms  of  application,  which  should   be 
returned  not  later  than  10  a.m.    on    Tuesday,    [anuary    jrd 
applvto  ' 

•R.  MULLINEUX  WALMSLEY,  D.Sc.  Principal. 

WOO]  WICH    POL\  1  I  i  HNIC. 

Prin-  ■:   1  ,a\\.  IN,  M.A. 

The  Governors  invite 

APPLICATIONS     FOR    THE    POST    OF 
LECTURER  AND  DEMONSTRATOR  IN  ENGINEERING 
Commencing  salary   £150  per  annum.    Particulars  of  the  post  may  be 

obtained  from  the  Principal  on  receipt  of  a  stamped  addressed  foolscap 
envelope.     Ail  applii  he  made  on  special  forms,  must  be 

lodged  with  the  Principal  before  Decern! 

A.    I.    NAYLOR, 
December  14th,  1904.  Clerk  to  the  Govern 
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Note.— The  display  advertisements  oj  the  firms  mentioned  under  each  heading  can  be  found  readily  by  reference  to  the 
Alphabetical  Index  to  Advertisers  on  pages  43,  45,  4fl.  and  48. 

In  order  to  assure  fair  treatment  to  advertisers,  each  firm  is  indexed  under  its  Lading  speciality  only. 

Advertisers  who  prefer,  however,  to  be  entered  under  two  or  more  different  sections  can  do  so  by  an  annual  payment  of  5s. 
for  each  additional  section. 


Artesian  Well  Machinery. 

John  Z.  Thom,  Patricroft,  Manchester. 

Belting. 

Binney  &  Son,  Catherine  Street.  City  Road,  London,  E.C. 
Fleming,  Birkby  &  Goodall,  Ltd.,  West  Grove,  Halifax. 
Gilmour.  W.  &  O.,  St.  John's  Hill,  Edinburgh. 
Rossendale  Belting  Co.,  Ltd..  10,  West  Mosley  Street,  Manchester. 

Boilers. 

Clayton,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works,  Leeds. 
Grantham  Crank  &  Iron  Co.,  Ltd.,  Grantham. 
John  Thompson,  Wolverhampton. 

Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Farringdon  Street,  London, 

E.C. 
Cochran  &  Co.  (Annan),  Ltd.,  Annan,  Scotland. 
Hartley  &  Sugden,  Ltd.,  Halifax. 


Bolts,  Nuts,  Rivets,  etc. 


.WM~J       -      • ¥       ------       , 

Herbert  W.  Pcriam,  Ltd.,  Floodgate  Street  Works,  Birmingham. 
T,  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Crosby  I.oekwood  &  Son,  Stationers'  Hall  Court,  London,  E.C. 
Griffin, Charles,  &  Co.,  Exeter  Street,  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 
Spon,  E.  &  F.  N..  125.  Strand,  W.C. 

Cables. 

St.  Helen's  Cable  Co.,  Ltd.,  Warrington,  Lancashire. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works,  Leeds. 

Catalogues,  Printing,  &c- 
Atlantic  Press,  Ltd.,  Weymouth  Street,  Manchester, 
Southwood,  Smith  &  Co.,  Ltd.,  Plough  Court,  Fetter  Lane,  London, 
E.C. 

Spottiswoode  Advertising  Agency,  8,  New  Street  Square,  E.C. 

Chucks. 

Fairbanks  Co.,  78-80,  City  Road,  London,  E.C. 

Cisterns,  Tanks,  &c. 

F.  A.  Keep,  Juxon  &  Co.,  Barn  Street,  Birmingham. 

Clutches  (Friction). 

David  Bridge  &  Co.,  Castle  ton  ironworks,  Rochdale,  Lancashire. 
H.  J.  H.  King  &  Co.,  Nailsworth,  Gloucestershire. 

Colliery  Plants. 

Graharr,  Morton  &  Co.,  Ltd.,  Leeds. 

Condensing  Plant, 
Concentric  Condenser,  Ltd.,  23,  Northumberland  Avenue,  I. 

w.c. 

Mirrloes-Watson  &  Co.,  Ltd.,  Glasgow. 

Condensed  Water  Purifiers. 

.:       H      I     2,  Queen  Victoria  Street,  London,  E.C, 

Consulting  Engineers. 

1  ihn,  &  Son,  80,  Juke  Street,  Liverpool. 

G.  H.  Hughes,  A.M. I.M.E.,  97,  Queen  Victoria  Street,  London,  E.C. 

Continental  Railway  Arrangements. 
South  Eastern  &  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 
Adolf  Bleichert  &  Co.,  Leipzig-Gohlis,  Germany. 
Brown  Hoisting  Machinery  Co..  39,  Victoria  Street,  London,  S.W. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Graham,  Morton  &  Co.,  Ltd..  Leeds. 

Temperley  Transporter  C>„  72,  Bishopsgate  Street  Within,  London 
E.C. 

Coverings  (Boiler). 

oesla  Coverings,  Ltd.,  Washington  Station,  co.  Durham. 
Cranes,  Travellers,  Winches,  etc. 

Joseph  Booth  •!<:  Bros.  Ltd,  Rodley.  Leeds. 

Thomas  Broadbent  &  Sons,  Ltd.,  Huddersfield. 

Niles-Bement  Pond  Co.,  23.25,  Victoria  Street,  London   S.W 


Cranks. 

Clarke's  Crank  &  Forge  Co.,  Ltd.,  Lincoln,  England. 

Cutters  (Milling). 

E.  G.  Wrigley  &  Co.,  Ltd.,  Foundry  Lane  Works,  Soho,  Birmingham. 

Destructors. 

Horsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 

Dredges  and  Excavators. 

Delange  &  tie.  Mce.,  Hoboken,  near  Antwerp. 
Rose,  Downs  &  Thompson,  Ltd.,  Old  Foundry,  Hull. 

Economisers. 
E.  Green  &  Son,  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  47,  Victoria  Street.  London,  S.W. 

Electrical  Apparatus. 

Allgemeine  Elektricitats  Gesellschaft,  Berlin,  Germany. 

Broadbent,  T.  W.,  Victoria  Electrical  Works,  Huddersfield. 

Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. 

Brush  Electrical  Engineering  Co.,  Ltd.,  Victoria  Works    Belvedere 

Road,  London,  S.E. 
Crompton  &  Co.,  Ltd.,  Arc  Works,  Chelmsford. 
Crypto    Electrical   Co.,    3,    Tyer's    Gateway,    Bennondsey     Street, 

London,  S.E. 
Gent  &Co..  Ltd.,  Far?day  Works,  Leicester. 
Greenwood  it  Bailey,  Ltd..  Albion  Works,  Leeds. 
India  Rubber,  Gutta  Percha,  and  Telegraph  Works  Co.,  Ltd,  The, 

Silvertown,  London,  E. 
Mather  &  Platt.Ltd..  Salford  Iron  Works,  Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Gencst,  Berlin,  W. ,  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street,  London,  E.C. 
Newton  Brothers.  Full  Street,  Derby. 
Phoenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Premier  Electrolyte  Co.,  26,  Spital  Square,  London,  E. 
Simplex  Steel  Conduit  Co.,  Ltd.,  20,  Bucklersbury,  London.  E.C. 
Sturtevant     Engineering     Co.,    Ltd.,    147,    Queen     Victoria    Street, 

London,  E.C. 
Turner,  Atherton  &  Co.,  Ltd.,  Denton,  Manchester. 
B.  Weaver  &  Co.,  22,  Rosoman  Street,  Clerkenwell,  London,  E.C. 

Engines  (Electric  Lighting). 

J.  &  H.  McLaren,  Midland  Engine  Works  Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell.  Clarke  &  Co.,  Ltd  ,  Leeds,  England. 

Engines  (Stationary). 

Allis-Chalmers  Co.,  533,  Salisbury  House,  Finsbury  Circus,  London, 

E.C. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Momentum    Engine,    19,   19a,  Imperial   Buildings,   Ludgate  Circus, 

■  London   E  C. 
Soest,  L.,  &  Co.,  Ltd.,  114-116,  Vict«  11a  Street.  London,  S.W. 

Engines  (Traction). 

Jno.  Fowler  .V  Co  (Leeds).  Ltd,,  Steam   Plough  Works,  Leeds. 
Garrett  &  So,,-,  Ltd.,  Richard,  Leiston,  R.S.O.,  Suffolk. 

Engravers. 

Jno.  Swain  &  Son,  Ltd..  58,  Farringdon  Street,  London,  E.C, 

Exhaust  Steam  Oil  Separators. 

Lassen  &  Hjort,  52,  Queen  Victoria  Street,  London,  E.C, 

Fans,  Blowers. 

el  Fan  1  ;   Moseley  Street,  Newcastle-on-Tyne. 

Davidson    &    Co.,    Ltd.,    "Sirocco1     Engineering    Works,   Belfast, 

Ireland, 
James  Keith  &  Blackmail  Co.,  Ltd.,  27,  Farringdon  Avenue,  London, 

E.C. 
Matthews  &  Yates,  Ltd..  Swinton,  Manchester. 

Fire  Bricks. 

J.  H.  Sankev  &  So,,,  Ltd.,  Essex  Wharf,  Canning  Town,  London,  E. 
E.  J.  &  J.  Pearson,  Ltd.,  Stourbridge. 
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INDISPENSABLE     IN     MANUFACTORIES 

for  counting:  large  quantities  of   Articles,  Checking  Men's  Work,   Stock- 
taking, or   for   making   into    Grosses,   etc. 

ESTIMATING     BALANCES 

Are   a    necessity    for   Estimating  and   Counting   Offices,    for   ascertaining 
the    weight    of   quantities   of    Articles   from    the   weight   of   one    Article. 


Write  for    Illustrated    Price  List  of 

AVERY'S    COMPUTING     BALANCES 


PAGE'S    WEEKLY. 


December  23,  1904. 


Buyers'    Directory — (Continued). 

Firewood  Machinery. 

M.  Glover  &  Co.,  Patentees  and  Saw  Mill  Engineers,  Leeds. 

Fountain  Pens. 

Mabie,  Todd  &  Bard,  93,  Cheapside,  London,  E.C. 

Forging  (Drop)  Plants. 

Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 

J.  H.  Williams  &  Co.,  Brooklyn,  New  York.  U.S.A. 

Furnaces. 
Deighton's   Patent  Flue  &  Tube  Company,  Vulcan   Works,  Pepper 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 
W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Gas  Producers. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Power-Gas  Corporation,  Ltd.,  39,  Victoria  Street,  London,  S.W. 

Gears. 

Hamilton  -N:  Co.,  J.  B.,  I45,  Cannon  Street.  E.C. 

Gold  Dredging  Plant. 

Eraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 

Hammers  (Steam). 

Davis  &  Primrose.  Leith  Ironworks,  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hoisting  Machinery. 
See  Conveying  Machinery. 

Horizontal  Boring  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 

Greenwood  &  Batley,  Albion  Works,  Leeds. 

Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Icemaking  and  Refrigerating  Machinery. 
H.  J.  West  &  Co.,  1 1 4- 1  is,  South wark  Bridge  Road,  London,  S.E. 

Indicators. 

1 »  ibbie  Mclnnes,  Ltd.,  41  &  42,  Clyde  Place,  Glasgow. 
Hannan  &  Buchanan,  75,  Robertson  Street,  Glasgow. 

Iron  and  Steel. 

Askham  Bros.  &  Wilson,  Ltd.,  Sheffield. 

Consett  Iron  Co..  Ltd.,  Consett,  Durham,  and  Newcastle-on-Tyne 

Kairley  &  Sons,  James,  Old  Mint,  Shadwell  Street,  Birmingham 

Earnley  Iron  Co.,  Ltd.,  Leeds.  England. 

Fried.  Krupp,  Grusonwerk,  Magdeburg-Buckau,  Germany. 

Hadfield's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

J.  Frederick  Melling,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co,,  Derby. 

I'urden,  John  S:  Sons,  Lambhill  Forge,  by  Maryhill,  Glasgow 

Walter  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds,  England 

Gilbert  Thompson  &.  Co.,  116.  Victoria  Street,  London   S  W 

Woodhouse  &  Rixson,  Sheffield. 

Ironwork  (Constructional. 

F.  A.  Keep,  Juxon  &  Co.,  Barn  Street,  Birmingham. 

Ironwork  (Galvanised). 

F.  A.  Keep,  Jux  m  &  Co..  Barn  Street,  Birmingham. 

Jointing  Materials. 

Kichard  KSinger  &  Co.,  66,  Fenchurch  Street,  London,  EC. 

Lathes. 

enby,  Benton,  >V  <  o.,  Perseverance  Ironworks,  Halifax 
Northern  Engineerii  |  Ltd.,  King  Cross,  near  1! 

Laundry  Machinery. 

W.    Summerscales    &    Sons,    Ltd.,    Engineers,    Pheenix     Foundn 

kfighley,  England. 

Lifts. 

Waygood  &Co.,  Ltd.,  Falmouth  Road,  London,  S.E. 


Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 
Reliance  Lubricating  Oil  Co.,  The,  19  &  20,  Water  Lane,  Great  Tower 

Street,  London,  E.C. 
Matthew  Wells  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Machine  Tools. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield. 

Hy.  Berry  &  Co.,  Ltd.,  Leeds. 

Bertrams,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgh. 

Breuer,   Schumacher    &    Co.,  Ltd.,    Kalk,   near    Cologne-on-Rhine 

(Germany). 
Britannia  Engineering  Co.,  Ltd.,  Colchester,  England. 
C.  W.  Burton  Griffiths  and  Co.,  1,  2,  &  3,  Ludgate  Square,  Ludgate 

Hill,  London,  E.C. 
Chas.  Churchill  &  Co.,  Ltd.,  9-15,  Leonard  Street,  London,  E.C. 
Cunliffe  &  Croom,  Ltd..  Broughton  Ironworks,  Manchester. 
Greenwood  &  Batley,  Ltd.,  Leeds. 

Jones  &  Lamson  Machine  Co.,  97,  Queen  Victoria  Street,  London,  E.C. 
John  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 
Jos.  C.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks.,  Newcastle-on-Tyne. 
Niles-Bement-Pond  Co.,  23-25,  Vfctoria  Street,  London,  S.W. 
Noble  &  Lund.  Ltd.,  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
J.  Parkinson  &  Son,  Canal  Ironworks  Shipley,  Yorkshire. 
Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 
C.  Redman  &  Sons,  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
Wm.  Ryder,  Ltd.,  Bolton,  Lanes. 
G.  F.  Smith,  Ltd..  South  Parade,  Halifax. 
John  Stirk  &  Rons,  Halifax. 
Taylor  and    Challen,   Ltd.,   Derwent    Foundry,   Constitution    Hill, 

Birmingham. 
H.  W.  Ward  &  Co.,  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works,  Sheffield. 

West  Hydraulic  Engineering  Co.,  23,  College  Hill,  London,  E.C. 
Whitman  &  Barnes  Manufacturing  Co.,  149,  Queen  Victoria  Street, 

London,  E.C. 
Charles  Winn  &  Co.,  St.  Thomas  Works.  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Liversedge,  Yorks. 

Metals. 

Delta  Metal  Co.,  Ltd.,  no,  Cannon  Street,  London,  E.C. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49,  Queen 

Victoria  Street.  London,  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Sovthwark,  London,  S.E. 


Metals  (Perforated). 

W.  Barns  &  Son,  Chalton  Street,  Euston  Road,  London,  N.W. 

Mining  Machinery. 

Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Humbolt  Engineering  Co.,  Kalk,  near  Cologne,  Germany. 

Office  Appliances. 

Halden  &  Co.,  J.,  8.  Albert  Square,  Manchester. 

Hall  &  Co.,  B.  J.,  39,  Victoria  Street.  London,  S.W. 

Lyle  Co.,  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London,  W.C. 

Partridge  &  Cooper,  Ltd..  191-192  Fleet  Street,  London,  E.C. 

Rock  well- Wabash  Co.  Ltd.,  09,  Milton  Street,  London,  E.C. 

Shannon,  Ltd..  Ropemaker  Street,  London,  E.C. 

Stoizenberg  (Patent)   File  Co,  50,    Bishopsgate    Street     Without, 

London,  E.C. 
Titan  Binder  Co.,  31,  Queen  Victoria  Street,  London,  E.C. 
Trading   and    Manufacturing   Co.,   Ltd.,   Temple  Bar    House,  Fleet 
Street.  London,  E.C. 

Oils,   &C. 

Wells,  M.,  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Packing. 

Beldam  Packing  &  Rubbei  Co.,  93-94.  Gracechurch  Street,  London 

1..C.  ' 

Frictionless    Engine    Packing    Co.,    Ltd.,    Hendham    Vale     Works 

Harpurhey,  Manchester. 
Lancaster  &.  Tonge.  Ltd.,  Pendleton,  Manchester. 
Redferu  .\  Co.,  S„  Swan  Lane,  New  Brown  Street,  Manchester. 
Quaker  City  Rubber  Co.,  Coronation  House,  Lloyd's  Avenue  EC 
United    Kingdom    Self-Adjusting     Anti-Friction     Metallic    Packing 

Syndicate,  14.  Cook  Street,  Liverpool. 
United  States  Metallic  Packing  Co..  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde,6,  Brown  Street,  Manchester. 

Paint  (Metallic). 

Metallil   I'.unt  Co.,  Ltd.,  1    1 

Paper. 

Lepard  &  Smiths,  Ltd.,  29,  King  Street,  Covent  Gai  den,  1  ondon,  W.C 

Patent  Agents. 
P  ige  &  Rowlingson,  2s,  New  Bridg  Ion,  W.C. 
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PUMPING 
MACHINERY 


Specialities 


DIFFERENTIAL    PUMPING    ENGINES. 
ROTATIVE   PUMPING   ENGINES. 


Hoiisoatal  ->n(i  \  'Tin  .\\. 
(  ompound    and    Triple. 


- « r 


"     ©J 


*  V 


HYDRAOLie    POMPS, 
UNDERGROUND    POMPS. 
BLEeTRie    POMPS. 
WATER     WORKS    PLANT. 

HATHORN,  DAVEY&CO., 

LIMITED. 

LEEDS. 

ENGLAND. 


lO 
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Buyers'   Directory — (Continued),     stampings. 


Photo  Copying  Frames. 

J.  Halden  &  Co.,  8,  Albert  Square.  Manchester. 
B.  J.  Hall  &  Co.,  39,  Victoria  Street,  London,  S.W. 

Photographers. 

Booker  &  Sullivan,  67  and  eg,  Chancery  London,  W.C. 
Elliott  &  Fry,  55,  Baker  Street,  London.  W, 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd.,  22,  23,  Soho  Square,  London,  \V. 

Pinch  Bars. 

Samson  &  Co..  Garforth,  near  Leeds. 

Sume  &  Co.,  J.  B.,  135,  Finsbury  Pavement,  London,  E.C. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Porcelain. 

Gustav  Richter,  Charlottenburg,  near  Berlin,  Germany. 

Presses  (Hydraulic). 

<  iieenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Publishers. 

Crosby  Lockvvood  &  Son,  7,  Stationers'  Hall  Court.  London,  E.C. 
Charles  Griffin  &  Co.,  Ltd.,  Exeter  Street,  Strand,  London,  W.C. 
Spon,  E.  and  F,  N.,  125,  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

Pulleys. 

H.  J.  H.  King  &  Co.,  Nailsworth,  Glos. 

Pumps  and  Pumping  Machinery. 

Blake  &  Knowles   Steam   Pump  Works,  Ltd.,  153,  Queen  Victoria 

Street,  London,  E.C. 
Drum  Engineering  Co.,  27,  Charles  Street.  Bradford. 
Enke,  Carl,  Schkeudit/.-Leip/ig,  Germany. 
Fairbanks,  Morse  &  Co.,  126,  Southward  Street,  London,  S.E. 
Fraser  &  Chalmers,  Ltd..  ^,  London  Wall  Buildings,  London,  E.C. 
J.  P.  Hall  &  Sons,  Ltd..  Peterborough. 
Hathorn,  Davey  &  Co.,  Ltd.,  Leeds,  England. 
Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  |A venue,  London, 

W.C. 
Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement-Pcnd  Co.,  23-25,  Victoria  Street,  London,  S.W, 
Northern  Engineering  Co.  (1900),  Ltd.,  King  Cross,  near  Halifax. 

Rails. 

Wm.  Firth,  Ltd.,  Leeds. 
Railway  Wagons. 

Nye.  A.  W.,  no,  Cannon  Street.  London,  E.C. 

W.  R.  Renshaw  &  Co.,  Ltd.,  Phttnix  Works,  Stoke-on-Trent. 

Riveted  Work. 
P.  A.  Keep,  [uxon  &  Co.,  Forward  Works,  Barn  Street,  Birmingham 

Roof  Glazing. 

MeUowea  &  Co.,  Sheffield. 

Roofs. 

I).  Anderson  &  Son  Ltd.,  Lagan  Kelt  W01  ks    Belfast. 
\le.\    Findlay  .V  Co..  Ltd.,  Motherwell,  N.B. 

Graham,  Morton  &Co.,  Ltd.,  Leeds. 

Head,  Wrightson  &  Co.,  Ltd.,  Thoi  naby-on-Tees. 

Ropeways  (Aerial). 

Bullivant&Co.,  Ltd.,  72.  Marx  Lane,  London,  E.C. 

-  Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.,  Ltd.   Cambridge. 


Thos.  Smith's  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Sons  of  Saltley,  Ltd.,  Birmingham. 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  I  &   2,  Holborn  Euildings,  Broad  Street  Corner, 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  68,  West  Street,  Sheffield. 

Steam  Traps. 

British  Steam  Specialties,  Ltd.,  Fleet  Street,  Leicester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 

Thornycroft  &  Co.,  Ltd.,  J.  I.,  Chiswick,  London,  W. 

Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Road,  Hunslet,  Leeds. 

Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Meldrum  Brothers,  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers. 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 
A.  Bolton  &  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 

Howard   Bros.,  10,    St.     George's    Crescent,    Liverpool,    and   100c, 

Queen  Victoria  Street,  London,  E.C. 
International    Time    Recording    Co.,    171,    Queen    Victoria   Street, 

London,  E.C. 

Tubes. 

Premier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,  London,  S.W. 
Thomas  Piggott&  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

G.  Gilkes  &  Co.,  Ltd..  Kendal. 

Greenwood  \  Latley,  Albion  Wrorks,  Leeds. 

S.  Howes,  64,  Mark  Lane,  London,  E.C. 

Typewriters. 

Elliott-Fisher  Co.,  85,  Gractchurch  Street,  London,  E.C. 
Empire  Typewriter  Co.,  77,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

Alley  &  MacLellan,  Ltd.,  Glasgow. 

Holmes  &  Co..  W.  C,  Huddersfield. 

Scotch  and  Irish  Oxygen  Co.,  Ltd.,  Rosehill  Works, Glasgow. 

Shaw,  Joseph,  Albert  Works,  Huddersfield. 

Ventilating  Appliances. 

Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Wagons— Steam. 
Thornycroft  &  Co.,  J.  I.,  Ltd.,  Chiswick,  London,  W. 

Water  Softeners. 

Lassen  «:  Hjort,  52,  Queen  Victoria  Street,  London,  E.C. 

Weighing  Apparatus. 

W.  T.  Avery  &  Co.,  Soho  Foundry,  Birmingham,  England. 
Samuel  Denison  &  Son,  Hunslet  Moor,  near  Leeds. 
Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

Wells  Light. 

A.  C.  Wells  &  Co.,  iooa   Midland  Road,  St.  Pancras,  London,  N.W 

Wind  and  Water  Supply  Machinery. 

Eric  S.  A.  Smith,  Bridlington. 

Wire  Working  Machinery. 

Ed.  Brand  reet,  Manchester. 

"  Woodite." 
"  Woodite  "  Company,  Mitcham,  Surrey. 
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Miscellaneous 


ESSEX'S 

Standard   Sight   Feed    Lubricator. 

FOR  STATIONARY   ENGINES. 


We  have  endeavoured  to  place  upon  the  raai  •  Lubri- 

cator having  all  the  good  features  and  many  other  improvements  which  go 
to  make  up  a  first-class  device. 

We  have  in  view  the  many  disadvantages  other  makes  of  Lubricators 
have,  such  as  filling  through  the  side  of  the  Reservoir  or  G  -,  also 

dispensing  with  the  necessity  of  an  Angle  Valve  in  the-  O  11  I   ibe. 

DESCRIPTION. 


A— Condense  Tube  and  Water  Valvi 

I :— Killer  Plug. 

C — Valve  in  Support  Arm. 

D— Sight  Feed  Regulating  Valve. 

E — Support  Ann. 

E— Sight  Feed  Glass  Drain  Valve. 


H  — Plug  for  inserting  Sight  F« 

J— Sight  Feed  I 

K — Drain  Valve. 

L— Gauge  Glass. 

M— Condense  Tube  Connections. 


Fig.  10-Type  A. 


Before  leaving  our  Works  each  Lubricator  is  tested  at  a  pressure  of 
300  pounds  to  square  inch.  We  will  -end  a  Lubricator  on  thirty  da\V 
trial,  at  the  end  of  which  time,  if  not  satisfactory,  it  can  be  returned  and 
the  full  amount  paid  will  be  refunded. 

Write  for  Catalogue. 


THE   FAIRBANKS    COMPANY, 


Glasgow  Office  :  — 

9,  HOWARD  STREET. 


0      78-80,  CITY    ROAD,  LONDON,  EC. 


CHARLES  GRIFFIN  «S  CO.'S  PUBLICATIONS. 

DITION,  Revised.   In  Large  8z-o.  Profusely  Illustrated.  24s.  ntt.       JUST  OUT.     In  Large  8vo.     Cloth.     Very  Fully  Illustrated.     12s.6d.net. 


CENTRAL  ELECTRICAL  STATIONS : 

Their    Design,    Organisation,    and     Management 

By    CHAS.    H.    WORDINQHAM,    A.K.C.,    M.I.C.E.,    M.l.M.E. 

ABRIDGED    CONT1  NTS. 

Introclu  t.ry.— Central    Station    Work    is    a    Professioa.— As    an    Investme 
Establishment  of  a  Central  Station.  — Systems  of  Supply.— Plant.  -  Boilers.     Systems  of 
Draught    ai   I    Waste   Heat    Economy.— The    Transmission  of   Steam.— Generators. - 
('onden-a  Switching  Gear  Instruments,  and  Connections.— Distributing 

Main..     I      ilatlon,  Resistance,  and  Cost.— Distributing  Networks.    Service  I 

I       ng    Mams.      Meters  and   Appliances.  —  Standardising:  and    l  estmjj 
•  radar)   Batteries    -Street  Lighting.— Cost.— General  Or,;  ni 

Mams   Department     Installation    Department.   -Standardising  Department 

rhe  Consumer.— Routine  and  Main  Laying.— Index. 
:    x  ONS  to  Central  Station  literature  we 


ELECTRICITY   CONTROL. 

A  Treatise  on  Electric  Switchgear  and  Systems 

of   Electric  Transmission. 

By   LEONARD   ANDREWS,    A.M.I.C.E.,    M.I.B.E., 

Ex-Member  of  Council  of  the  Incorporated  Mm 
Consulting  Electrical  Engineer  to  the  Hast: 

Gener  tl  Principles  of  S 
or  Arc  Interrupting  Devices.-  Automati  \    ematin 

Reverse  Current    Devices.    -Arrangement    ol    Bus    Bar  .  and 
Ruining.    General  Arrangement  01      mtroUing  Apparatus  for  High  Tension 
—General    Arrangement    ot    Controlling      \  -stems 

Examplesof  Complete  Installations.      Long  Di 

"Well  written.     .     .     .     Admirably  illustrated.     .  iiagl 

I V. ably  gO'nl    ind 


for  some  time."    /,v 

London:      CHARLES    GRIFFIN    &    CO.,    Ltd.,    EXETER    STREET,    STRAND,    W.C. 

The  0  0 


Scotch  &  Irish  Oxygen  Co.,  Ltd., 

ROSEHILL  WORKS.  GLASGOW. 

Valves  for  Gas  Bottles,  Refrigerating  Plant,  etc., 
in  Bronze,  Steel,  and  Aluminium. 

Reducing  VaWes.  Keys,   and   all  Fittings  for  Compressed  Gases. 


BRASS  LABELS  &  TIME  CHECKS 


Marks.  Name  Stamps,  Branding  Irons, 

Sets  of  Letter  and  Figure  Punches, 

Embossing  Presses  and    Dies,  Seals, 

Brass  Name  Plates,  Stencil  Plates. 

Moulders'  Letters  and  Figures  in  Great  Variety. 


EDWARD  PRYOR  &  SON,  68,  West  Street,  Sheffield. 
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Machine  Tools 


THE   WEST  HYDRAULIC 
.  ENGI.NEERINQ   C? 

v23, COLLEGE  HILL. LONDON; 
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Machine  Tools 


Sew  Extra  Heavy  10  ft.   Boring  and  Turning  Mill, 


|^|i|l^^ 


30  In.  Rapid  Reduction  Lathe. 


Multiple  Drilling  and   Tapping  Machine. 

Niles-Bement  Pond 

COMPANY, 

136-138,  LIBERTY  ST., 

NEW  YORK,  USA. 


London  Office  and  Showroom:— 

23-25,    VICTORIA    STREET,    S.W. 


Telegrams  i 


SILESCO,  NEW  YORK. 
S1UACUS,  LONDON." 


10  ft.   Heavy  Universal  Radial  Drill. 


14 
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Machine   Tools 


CC&Co.lP 


BULLARD    BORING    MILL.    86  in.    TABLE. 

30   in.  AND  37  IN.   IN    STOCK.      LARGER    SIZES    TWO   WEEKS. 

Sole   Agents   in   Great  Britain    for 

BULLARD  BORING  MILLS 


CHARLES    CHURCHILL  &   CO.,    Ld., 

LONDON  :    9  to  15,  Leonard  St.,  E.C.     BIRMINGHAM :  2  to  10,  Albert  St. 

MANCHESTER:    2,  Charlotte  St.,  Mosley  St.    GLASGOW:   52,  Bothwell  St. 

NEWCASTLE=ON-TYNE  :    Albion  Buildings,  St.  James'   St. 


k  23,  1904. 
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The  Kalk  Machine  Works 

BREUER,  SCHUMACHER 


&   Co.,   Ltd., 

KALK,  near  Cologne-on- 
Rhir\e 
(GERMANY). 

Departmeiit  I. 
MACHINE  TOOLS. 

Dcpa?~tment  II. 

AUXILIARY  MACHINERY 
FOR  STEEL  WORKS,  &c 

Department  III 

ROLLING  MILL  PLANTS. 

Department  11  . 

HYDRAULIC  MACHINERY. 


i6 
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Wll^Tlf        Machine  Tools 


Northern  Engineering 
Co.  (1900 


KING    CROSS, 

HALIFAX 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


Sankev's  Fire  Bricks  and  Fire  Cements. 


Every  Description    of   FIRE-CLAY   GOODS. 
VARIOUS  BRANDS 


STOCK    UNEQUALLED, 

"7" 


v   SANKEY 

LONDON  E. 


Engineers'    Designs    made    to   Order  of   the  best 
Fire=resisting   Materials. 

WRITE      FOR      NEW     CATALOGUE. 


J.    H.    SANKEY   &    SON,    Ltd.,  Jlnad  Essex    Wharf,    CANNING    TOWN,    E. 

ESTABLISHED      1857. 


Automatic 
Notching 

ESS 


6/lYl?R£-eHnLLEfi 


CcnsHrufion.      l£P. 

—      Mini,- 


$IRMIflGhflM 

a«S>  G>. 

Presses  Dies  i 

&TAMP5& 

Sheet  M  et<vl 

MOLLOWARE, 

Coins,  C?_  * 


Drawing  Press 
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Machine  Tools 


BRETT'S  PATENT 
LIFTER  C°  Ltd., 

Coventry,  England. 

0         0        0 
Patentees  and  Manufacturers  of 

BRETTS 
PATENT 
LIFTERS, 

ETC. 

Pioneers  of  the  Modern 
System  of  Drop  Forging. 

Telegraphic  Address  : 
"LIFTER.   COVENTRY." 
Telephone  \o.  :    384. 


Stone    Breakers 


(Improved    Blake   Type.) 


Rollers, 
Screens, 
Gravel  Washers, 
Concrete  Mixers. 


Section  of  Much 


SAMUEL  PEGG  6  SON, 

N*'0""™ph™"°<  Alexander   Street,   LEICESTER,    ENGLAND. 


iS 
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HYDRAULIC 


IZI-I 


&/  Elland  Rd., 


National  Telephone :  2362. 
Telegraphic  Address  :   "PRESS,   LEEDS. 
A. B.C.   Code,  4th  Edition  used. 


Illustration  shows  small  Hydraulic  Forging  Press, 
100,  65,  or  35  tons  power.  Centres  of  Columns,  3  ft. 
Prices  and  Particulars  on  application. 


DENISON'S  SPRING  TESTING  MACHINE 


Specially  adapted  for  the 
use  of  Railway  Carriage 
Builders,  Wagon  Builders, 
Motor  Car  Builders, Spring 
Makers,  and  Railway 
Companies. 


Sam  I.  Den  iso  n  &  Son,  Ltd., 


Huns  lot  Moor, 
Near 


Decembi  r  23,  i<)°4 


PAGE'S  WEEKLY. 


19 


Machine  Tools 


JOHN    STIRK  <S    SONS, 

MACHINE   TOOL   MAKERS, 

(Established  1866.)  HALIFAX. 


Locomotive  Frame-plate  Slotting  Machine  (85  tons). 


BRITANNIA  LATHES 

MODERN    MACHINE    TOOLS 

Have  stood  the  test  of  40  years. 


Contractors  to  the 
ADMIRALTY. 
WAR  OFFICE. 
INDIA  OFFICE, 

Gc,  6c. 


No.  12  pillar  drill 

(:is  iu.uk-  i"i   Indian  States  Railways). 


THE  BRITANNIA  ENGINEERING  CO.,  Ltd., 

Head  Office  and   WorKs  : 

COLCHESTER,    ENGLAND. 


"ABOUT   VISES." 


A  BOOKLET  (for  the  asking) 


By  the 
Makers  of  the 


"PERFECT"  VISE. 

J.    PARKINSON    &    SON, 

SHIPLEY,     ENGLAND. 

Cables:    'TEMPLES.  SHIPLEY.  " 
Code:  ABC  5th  Edition. 
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SEND    FOR    CATALOGUES 


HIGH-CLASS    NEW    MACHINE    TOOLS 

IN    STOCK    FOR    IMMEDIATE    DELIVERY. 


IREWOOD  AND 

DOES  THE  WORK  of  from  12 
to  80  MEN. 

A     CERTAIN 


^ANYll  I  SIZE  V 


IF    CUARDS 
BIND    or 


EXPECT 
ACCIDENTS 

AND 
LESS  WORK 


Jvl.GLOVER&CS  LEEDS, 

<%*    PATENTEES   <$v ' 


LIGHTER  MACHINER 

THE  SAVING  IN  WAGES  ALONE 
REPRESENTS 

LARGE     INCOME. 


1  ,'.,11 


Patent  Bevelling  Machines 

FOR    SHIPS'    FRAMES. 

STEAM     HAMMERS 

FOR    SMITHS'    SHOPS    AND    FORCES. 

Forge    Cranes,     Hand     and     Steam. 

DAVIS   &  PRIMROSE, 

Xcith  Jronworfce,  Edinburgh. 

Code  word  for  this  Machine,  "  EYEGLASS."         Ai  and  ABC  Codes  used. 
Telegrams:  "Etna,  Leith." 


Dl  HER    23,  1904. 
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LANG'S  high-speed  LATHES 


Have    Patent    Bed,    Patent    Loose    Head,    Patent    Screw-Cutting    and    Feed    Motions,    also 
Enormous    Power   combined    with    Convenience   of   Manipulation. 

\JUHN      L/\  N %JI       &.        OI/lVv^       Johnstone,    near     Glasgow. 


YORKSHIRE  MACHINE  TOOL  &  ENGINEERING 


WORKS, 


LIVERSEDGE. 


Ires    "Alma,  Liversedgt  ' 


Designers    and  "Builders 
of 
High-Class    Machine 

Tools. 


6  ft.  arm    High    Speed   Radial   Drill.      Capacity,   six    .   holes  through    1  in.  plates 
per  minute.     600  revolutions  on  drill.      No  belt  feed. 


C    2 
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DON'T    FORGET 


Lathes,  Planers,  and  Shapers 


ARE    OUR    SPECIALITIES. 


H    igh-Grade  Machines  Only        Q_   Redlliail    &    SOilS, 

HALIFAX. 


in  Stock  for 
Immediate  Delivery. 


National  Telephone  :   308. 

Telegrams:    "  REDMANS,  ENGINEERS,  HALIFAX. 


Telegrams: 

"  Machinery." 

ESTIMATES 

GIVEN  FOR  THE 

EQUIPMENT 

OF 

ENGINEERING 
WORKS. 


Write  for  our    "GfiEFN1 
Pocket  Catalogues. 


CUNLIFFE  &  CROOM,  Ltd. 

Broughton   Lane, 

MANCHESTER 

DISC 
GRINDER, 

ForGrindingand 

Finishing    all 
Kinds    of    Metal. 

0 

ASK   FOR 

DESCRIPTIVE  LIST 


Telegrams:    "MILLING,    SHEFFIELD."        for  the   tatCSl  atld   IllOSt   Up-tO-D.ltC 
National  Telephone  No.  :  985. 


HEAVY =  = 
MACHINE 
TOOLS   =  = 


WRITE  . 


PLATE    BENDING    MACHINE. 


Also  Special  Lifting  JacK  for  Electric 
Tramcars. 

GEORGE  ADDY  <3  Co., 

WAVERLEY  WORKS,  SHEFFIELD. 
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Machine   Tools. 
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WE  MAKE 
HIGH-SPEED 
LATHES 

A  Speciality. 

'ACCURATE." 

"DURABLE. " 

"POWERFUL." 

8   in.,  10in.,  and  12in. 
Centres. 

REASONABLE  IN  PRJCE. 
UNEQUALLED  IN  POWER. 

Sen&  us  vouc 
inquiries. 


NOBLE  «S  LUND,  Limited, 

FELLING-ON-TYNE. 


»  »  *•»  »  »  »  *•'»'♦  *  *  *'*v*'*  *'*'*  ■'*»"* "*  *  "'*v'*''*''*'"*''* '*'■'#"■'*'*''*  "*''*■■'♦''*'"*''*'"*'•'•'*'<»  *"»'»••  »*»»»■»»♦» 


»"*■"*  ****«•*♦* 


Luke  ^f  Spencer,  Ltd., 

BROADHEATH, 

MANCHESTER. 


Telegraphic  Address: 

"  Emery,  Altrincham. 

National  Telephone : 

"  Altrincham  49." 


Manufacturers  of 

GRINDING 


POLISHING 

MACHINES. 

EMERY.     .     . 

WHEELS.     . 

Etc 

Send  for  our 
Enlarged 
Catalogue, 
free    on 
Application. 


Telephone  No.  :  1469. 

Telegrams  :  "Tudor.   Birmingham." 


Modern   .  .  . 
Machine  Tools. 


CAPSTAN    AND    TURRET    LATHES. 
DRILLING    MACHINES. 
MILLING    MACHINES. 
BORING    MACHINES. 


H.W.WARD  &  Co. 

ONLY  ADDRESS— 

86,    Lionel    Street, 

BIRMINGHAM. 

Contractors  to  British  and  Foreign  Government! 
and  Principal  Engineering  Firms. 
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Machine  Tools 


FORGING 
MACHINES. 

SAWING    MACHINES. 
COKE    BREAKERS. 


WILLIAM  RYDER,  Ltd 

BOLTON. 


"THE   BOLTON    BLACKSMITH." 


Gve.  DETOMBAY,  Mce.  DELANGE  &  Cie. 

Engineering  Works,   HOBOKEN,  near  ANTWERP. 

Specialities  :  APPLIANCES  FOR  PUBLIC  WORKS  :— 
Dredgers.  —  Elevators.  —  Excavators.  —  Tugs.  —  Centrifugal 
Pumps. — Sand  Pumps. — Ballast  Barges. — Lighters. — Yachts. — 
Hand,  Steam  and  Hydraulic  Cranes. — Drawbridges. — Pontoons. 
— Derricks. — Hand  and  Steam  Winches. — Steam  Engines. — 
Traction  Engines. — Plant  for  Blast  Furnaces. — Steel  Works, 
Rolling  Mills. — Gasholders. — Steam  Hammers. — Shearing  and 
I  Mate-edge  Planing  Machinery,  <S:c. 


_   J 


BERTRAMS  LIMITED 

St.  Katheriqe's  Works. 
Sciences, 

EDINBURGH. 

London  Office  i 
MOORGATE 
STREET 

CHAMBERS,   E.C. 
coot  wotn  'STRMCMTU   »?V 

Nine  Roller  Plate  Straightening  or  Flattening  Machine. 

MACHINE  TOOLS  F°"  '"^^""ST/.tc. 


MACHINE 
TOOLS, 


Special  &  Ceneral 

For  Engineers,  Ship- 
builders,Boiler  Makers, 
Girder  Makers,  and 
Bridge  Builders. 


f.F. 


J 

LIMITED 

South  Parade. 

HALIFAX. 

Telegrams:  "Radial.  Halifax." 
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Miscellaneous 


LAUNDRY  MACHINERY 


Also 


COOKING 
APPARATUS 

Catalogues  on  Application. 

W.  Summerscales  &  Sons,  Ltd., 

Phoenix  Foundry;  KEIGHLEY,  England. 


JOHN  GIBBS  &  SON 

Ventilating  Engineers, 

80,    JUKE    STREET, 

LIVERPOOL. 

Say  Advertising  does  not  pay, 

SEE  OUR  ILLUSTRATED 
ADVERTISEMENT  NEXT 
WEEK. 


The    "SHAW"    Patent  Steam 
Valves  .  . 


With  Renewable  Seats.  Interchangeable 
Concentric  Valve,  Compound  Paching 
to  Spindle,  Special  Metal,  and  High. 
Class  Workmanship. 


The  "SHAW"    Patent    Parallel  Slide   Valve   is  the 
•Acme  of  Simplicity  anj   Durability. 

Try    Them   !      Sent  on  Approval. 

ffy-%=D      Write  tot  t<t,:  '  'ther 

4k*         Specialities  fat  High  Pressure  Steam. 

JOSEPH  SHAW,  AlbeBrcDwo;K,  HUDDERSFIELD. 


J     THE     RELIANCE     LUBRICATING     OIL    COMPANY,     » 

*]i,  19  &  20,  Water   Lane,   Great  Tower    Street,   LONDON,   E.C.  |L 

,11  HIGH-CLASS    NON-CORROSIVE     LUBRICATING     OILS      Alao  99,  Great  Clyde  Street,  Glasgow;  44,  Baldwin  <ji 

•P  Street   Bristol:  and  1,  Sandhill,  Ncwcastlc-on-Tyne.  IT 

^  AND    SOLIDIFIED     LUBRICANTS.                                 8              '                 TeW       S^as.ra'.  .  4fr 

f  tor,  Lard,  Olive.  Neatsfoot,  and  Linseed  Oils,  Tallow,  &c.                                 Telephone  No. :   AVHNUH  5891.                                           A  B  C  Code  Used.  (^ 


high-grade.        THE     ,.  DIAMOND"     TWIST     DRILLS. 


WARRANTED. 


100  Drills  at  4s.  each  are  dearer  than 
75  Drills  at  5s.  each  of  the  same  sire 
if  these  will  do  the  same  amount  of  worh. 


The  Cheapness  of  a  Drill  depends 
upon   its   Durability. 

If  you  cannot  get  these  Goods  from  your  Dealer,  apply  to  the  Makers— 

THE    WHITMAN    &    BARNES   Manufacturing     Co., 

149,     QUEEN    VICTORIA    STREET,    LONDON,    E.C. 
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Packings 


fiS 


»* 


ON    LAND    AND    SEA 

"THE    LANCASTER"   cr.t.m  > 

9 


GIVE     SURE     SATISFACTION. 

These  Packings  are  used  by  the  principal  Navies  and  Steamship  Lines  of  the  world,  and  also  by  the 
largest  engineers  in  this  country  and  abroad. 

"  The  Lancaster  "  Metallic  Packings  are  simple — durable — reliable.  They  give  efficient  packing 
with  a  minimum  of  friction.  They  are  made  to  stand  all  pressures  and  any  degree  of 
superheat.      Write  for  Catalogue  C,  post  free.      FIRST    ORDERS    SENT    ON    APPROVAL. 

LANCASTER    &    TONGE,    Ltd., 

Makers   of  "The   Lancaster"    Pistons,    Steam   Traps,   Steam    Dryers,  Grease    Separators,   combined 
with    Feed    Water   Heaters.      Feed=water   Guaranteed    200    F.     No   tubes    or  other    complications. 

Engineers,     Pendleton,    MANCHESTER 


© 


® 


DANIEL'S 


Write 


QUAKER  CITY  RUBBER  CO., 

CORONATION  HOUSE,  LLOYDS  AVENUE, 

London,  E.C. 

Late   101    Leadenhall  St.,  E.C 


RONALD    TRIST    &    CO. 
MANAGERS. 


P.  P.  P. 

Self-setting  packing 
is  the 

STANDARD 

by  which   all   other 
packings    are 
measured. 

We  do  not  advertise  to  get  repeat  orders  :  we  do  not 
have  to,  but  for  firms  who  do  not  Know  our  goods, 
we  have  a  liberal  offer. 
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IP 


****** 


.*■  *  *  ♦  *  * . 


♦  ♦-*  *♦♦♦♦•■ 


•  ♦  ♦  •  • 


PORTABLE  LIGHT  FROM  OIL 

UP  TO    4,000  CANDLE    POWER. 

Adopted  by  26  Governments    and  all  Leading 
Firms.     Over  17,000  sold.     Over  1,500   sup- 
plied to  British  and  Foreign  Railways. 

Each  Lamp  Guaranteed. 

Horizontal  Flame  Unaffected  by  Weather. 


No.  0. — 500  Candles,  small  hand  pattern, 
for  petroleum        

No.  1. — 1,500  Candles,  hand  pattern,  with 
No.  2  size  burner  for  Tar  Oil    ... 

No.  2. — 1,500  or  2,000  Candles,  useful  and 
portable  pattern 

No.  3. — 2,500  or  3,500  Candles,  Man- 
chester Ship  Canal  pattern 

No.  4. — 3,500  or  4,000  Candles.  A  most 
powerful  lamp      


PRICE 
COMPLETE. 

£7 

7 

0 

£10 

0 

0 

£15 

10 

0 

£16 

10 

0 

£17 

15 

0 

fl 


{)'  oil  may  be  had  on  application  to  our  Agents  or  direct  to  us. 

|1  " 

0\ 

t)  For  Electrical  Engi- 
neers, Contractors, 
Builders,  Docks, 
Railways,  &c. 


♦ 


This  Lamp  will  not  blow  out  in  a 
high  wind,  produces  a  clear  white 
light  of  about  200  candle  power, 
from  ordinary  paraffin  or  petroleum. 
The  tank  holds  ii  gallons  of  oil, 
burning  six  hours. 


Wells'  Standard" 
oil  gas  lamp  no  50 


WELLS'  "  LI0HTNINQ  PAINTER." 

(Wallwork  and  Wells'  Patehts.) 

PAINTING      BY      MACHINE. 
Great  Saving   in   Time,    Paint,   and   Labour. 

PAINTING  SPEED— 3  square  yards  a  minute. 

The  paint  is  sprayed  evenly  and  continuously  through  a 
flexible  tube  and  nozzle  supplied  w  th  compressed  air,  either 
from  existing  air  main  or  frou  our  special  Compressors 
No.   1   Painter  (as  above  Illustrationi       ...     £25      0 

No.  2       „  £30 

No.  3       ,,  £35 

Single  Air  Compressor      £17 

Double  Air  Compressor     £27 

HAND    AIR    COMPRESSORS, 

Paint  Holder  and  Sprayer  Combined 


I. 
P 
CI 
Q 

a 
q 


0 
0 
10 
0 


These  Lamps  are  arranged  to  burn  Kerosene  or  Petroleum  when  sent  to 
Foreign  Countries  ;  but  in  Great  Britain  our  Special  Wells  Oil  is  supplied, 
which  is  half  the  price,  and  gives  30  per  cent,  more  light.    Special  prices  for  our 


WELLS*  OIL  GAS 
GENERATING  LAMP  No.  40. 

Weight, '10  lb.     Capacity,  7  pints. 
Burning  about  7  hours. 


Made   in    Sheet    Steel,   with   top    and 

bottom   of  our  "  Unbreakable  "  Metal, 

for  Lightness  and  Stiength,  with  large 

Capacity. 


Price,  with  Single  Burner...  16/- each. 

Double      19/-      ,, 

Tripod  Stands         3/-     „ 

Extra  Burners        2/- 


A.  C.  WELLS  &  Co., 


100a,  Midland  Road,  St.  Pancras, 

LONDON.    N.W. 


a 


Invaluable  for  ELECTRICAL  WORK.  STENCILLING, 

ORNAMENTING,  DECORATING,  &c, 
or  any  class  of.  painting  where  the  work  is  not  very  heivy 
or  continuous. 

Price,  Complete       £16 

Hand  Sprayer  and  Hose  supplied  separately.  £9. 

f  .or  »     fit     VERTICAL    STEAM 

Supp  led  to  12  Governments.      ■»  rupiur    Akin   AID 

principal  Railways,  and  lead-      ffl  tNulflt    ANU  AIK 

ing  Firms  in  Grtat  Britain.  COMPRESSOR. 

Price  £100. 
No.  2  Painter,  extra 


v:st»%c^^Of^s*^*^%*^%%%%%y^#*#^%%%%sss^s%%%t»%^t>%cog^sst>^oo&att 
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Tubes 


MANUFACTURERS     OF 

Weldless  Steel 


Iron 
Tubes, 


Steam  Pipes,  Hyd 
Tubes,  Boiler  Tubes 
High  Pressure   .   . 
Steam  Mains, 


HOLLOW  FORGINGS. 
COLLARS.  FERRULES. 
BUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON  RODS. 
Etc..  Etc., 
Quoted  for  on  .  . 
receipt  of  .  .  . 
particulars. 


Super-heaters 

A  SPECIALITY. 

Contractors  to  the  War  Office 
and  Admiralty. 

Tubes  Limited 

BIRMINGHAM. 

Nat.  Telephone  No.:  2582.    Telegrams:  "Cylinders.  Birmingham-" 


fm^l^mwAY)! 
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Tubes,  &c. 


Thomas  Piqgott  &  Co.,  Ltd., 


heywood    PATENT  FRICTION   CLUTCH 

ABRIDGES 


WE      MAKE 

CLUTCHES, 

SHAFTING, 
GEARING  and 

HAULING 
INSTALLATIONS 
A    SPECIALTY 

Sixty  Page  Work— Free. 

DON'T     MISS    THIS. 


and  SHAFT 
COUPLING. 


Patentees  and  Sclc  Makers  . 

DAVID  BRIDGE  &  CO. 

Castleton  Iron  Works. 

ROCHDALE.  LANCS. 


London  Office 

35,  Queen  Victoria  Street, 

E.C. 


Aktiengesellschaft 


Telephone  and  Telegraph  Works 
BERLINS 

INSTRUMENTS  OF  BEST  AND  APPROVED  CONSTRUCTION. 

Mum  Catalogues  supplied  to  tht  TRADE  only     


Telephone    Apparatus 


For   Domestic  Use,  Town  Lines,  ami   I 
Distances,  with  Battery  and  Magneto  Call. 

Central   and   Multiple 

.   .    Switchboards. 

Electric   Bells,  Indicators, 

Fire   Alarms, 
Water    Level    Indicators. 

All  Accessories  and  other  Materials. 
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Ropeways 


5 


BULLIVANTS 

Steel    Wire    Mining    Ropes 

Wire    Ropes   for   Hauling   and   Winding   Gear, 
and     all    operations    connected    with    Mining. 


BLOCKS. 


CRAB- 
WINCHES 


PULLEYS. 


TACKLE,  Etc. 


Stronger,    Lighter,    and   Cheaper   than    Hemp    Rope   or   Chain,   and 

ABSOLUTELY    RELIABLE. 


A   Piece   of  every    Mining-   Rope   tested   to    Destruction,   and   a   Test    Certificate   Supplied. 

BULLIVANT    &    CO.,    Ltd.,  72,  Mark X*M?Loiidoii. 

Telephone  No.  :    21 10  AVENUE.  Worhs  :    MILLWALL.  E. 
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Aerial  Ropeways 


ADOLF  BLEICHERT  &  C 


o..  LEIPZIG-GOHLIS 


GERMANY 


OLDEST 
r^m  FACT 


More  than  1,600 
Plants  were  con- 
structed   by    u 
some  of  a  leng 
of  34  kilometre 

30  Years' 
Experience. 

Gold  Medals. 
Highest  Awards 


Best  and  .  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  • 
within    factories. 

All  topographical 
difficulties  over- 
come by  our  . 
Patent  Jaw- Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 

—I— 

We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 

First-class  .  . 
references  from 
first-rate  houses. 


Wire=Ropeway  executed  for  Sucreries  Centrales  de  Wanze  Soc.  Anomyme.Wanze  (Belg.), 


Special   Department  for  the  Construction  of 


Hoisting  &  Conveying  Machines,  Cranes. 
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BELTING 


MADK    IKMiM 


Pure  Oak  Tanned  Leather. 


QUALITY  IS  OUR  FIRST  CONSIDERATION. 


For  ever  EIGHTY  YEARS  we  have  been  makers 
of  Leather  Belting,  but  owing  to  the  present 
..demands  of  trade  we  have  just  laid  down  extensive 
plant,  and  are  now  in  a  position  to  supply  Oak 
Tanned  Leather  Belting  at  as  reasonable  a  price 
as  is  consistent  with  first-class  goods. 


W.  <3  O.  GILMOUR,  M*chinc **■*-**»-* 


Telegrams:  "Belting,  Edinburgh." 
Telephone  No.  :  575  Central. 


St.   John's   Hill,    EDINBURGH 


Belting 


SPECIAL  PATENT   EDGED 
AND    SOLID    WOVEN. 


Unrivalled  for 
DURABILITY. 
EFFICIENCY, 
STRENGTH. 


The  M.A.Y.  Belt  has  the  reputa- 
tion of  being  the  STRONGEST 
and  BEST  DRIVING  BELT. 

The  Rossendale  Belting  Co., 

LTD., 
10,  WEST  MOSLEY  ST., 

MANCHESTER. 

London  Showrooms:  117,  Queen  Victoria  St. 
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fM^i>iyiWMM.JLY)f    Pumps,  Condensers,  &c. 

The  Best  Industrial  Pump  in  the  World 


FOR     ANY     DRIVE. 


FOR 

ANY 

LIFT. 


FOR 

ANY 
MATERIAL. 


POSITIVE    ROTARY    PUMPS,    LTD., 

23,    NORTHUMBERLAND    AVENUE,    LONDON,    W.C. 

A    PERFECT     INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23,    Northumberland    Avenue,    LONDON,   W.C. 
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Pumps,  &c. 


TANGYES 

STEAM    PUMPS 


14  x  8  x  12  in.  "Special"  Pump. 


FOR    ALL    DUTIES. 

SPECIAL"       DUPLEX 
FLY-WHEEL,    6tc, 

ALSO 

Centrifugal   Pumps,    Treble  -  Ram    Pumps,   etc. 

Electrically  Driven  Pumps 

A     SPECIALTY. 


CORNWALL    WORKS, 


TANG  Y  CO       Birmingham 


LIMITED 

London,   Newcastle,    Manchester,   Glasgow,   Cardiff,    Rotterdam,    Bilbao,   Johannesburg. 


BRANCHES      AT 


S.  HOWES  Co. 

Manufacturers   of 

LITTLE  GIANT  TURBINES 

Pelton      Wheels,      Water      Motors       and 
Water  Wheels. 
Centrifugal  and   Steam   Pumps. 
"EureKa"  Exhausters,    Blowers,    Fans,   and 

Heaters. 
Portable  and   Stationary   Forges. 
Hand  and   Power   Drills. 

Grain    Scales    and   Weighing   Machines. 
Grinding        Mills,       Disintegrators       and 
Crushers. 

160  Page  Turbine  Catalogue  sent  free  upon  application. 
Head  Of/ices  and  Showrooms  .— 

64,  MARK  LANE,  LONDON,  England. 

Government  Contractors. 
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Miscellaneous 


!  [igh-Grade 

Steam   and 

Power 

Pumping 

Maehinery. 

All  sizt  s  for  any  July. 

Scud  for  Illustrated 
Catalogue  Xo.  481 . 


Fairbanks,    Morse    &    Company, 

Manufacturers, 


Franklin  K:  Monroe  Streets, 
Chicago,  111.,  U.S.A. 


133,  Liberty  Street, 
New  York,  U.S.A. 


[26,  Southwa'rk  Street,  S.K. 
Li  mdon,  Kng. 


THE?  BRUUi 

WATE 

-    PROTECTE" 


BBH 


,11 


AUT_. 

RELIABLE 


OVER  1000  PLANTS  M, 
TREATING-  MILLI0N5  OF  GALLONS  OF 

sotE   /^ANoFAcrufifeRS  WATER 

LESSEN  O30RT, 

ENGINEERS,*, 
5  2, QUE  EN    VfCTORfA  St,  LONDON, 


HIGH    LIFT 

Centrifugal  Pumps 

MOST    SUITABLE    AND    MOST    ECONOMICAL   PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL   SERVICES. 

OUR    SPECIALITY. 


Made  for  any  capacity,  for  all  lifts,  with  highest  efficiency, 
specially  for  direct  coupling  with  Electromotors,  also 
high-speed    Electrical    Plunger-Pumps    for   all    services. 


WEISE  &  MONSKI, 

HALLE,      O.S.       Germany). 


3» 
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Bridges  and  Roofs 


MOTHERWELL.    SCOTLAND. 


IIRMS^ 


PPESSEDSrm. 
TCQUQHrLOQglMQ, 
foil  COAC  AMP     i 
RAILWAY  BglPuES 


5UILPIhQ5  ctc> 
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^SfllllBSILT  I  f  Transporters,  Saw  Gauges,&c. 


Temperley  Transporters. 


Telegraphic  Address  : 

"TRANSUMO,   LONDON." 


Telephone  No.  : 

365  LONDON  WALL. 


For  Rapid  and 
Economical 
Handling  of 
General 

Cargo, 

Coal,  Ore,  &c. 


TEMPERLEY 
TRANSPORTER 

COMPANY, 

Temperley  Patent  Fixed  Transporter  and  Travelling  Tower  Transporter  working       72,    BishopSgate  Street 
in  conjunction     at  West   Middlesex  Water  WorKsJunloading  coal  and  distributing 

over  storage  ground.    Load,  35  cwt.  Within,     London,    E.C 


91  111  SWING  CUT  OFFSAW  GAUGE 

A  MONEY  SAVER mmm 


GRADING  SIMPLIFIED.THUS  SAVING  VALUABLE  TIMBER 


J.  B.  Stone  &  Co., 


135  Finsbury  Pavement 

London,  E.C. 

k-  Manufacturers  of.and  dealers 
in  special  Tools  and 
Machinery 
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fMM&  WlSMT  iff  Systems  for  Engineers 


QUOTATIONS— In  and  Out. 


COSTS. 

The    cost 
of  produc- 
tion    is    an 

import  ant 
feature  in  the 
counting  house 
of  every  manu- 
facturing concern 
as  charges  and 
future  estimates  must 
be  based  on  the  record 
of  such  costs.  Card 
systems,  properly  applied, 
give  all  this  information 
with  a  minimum  of  clerical 
labour  and  a  maximum  of 
convenience  that  cannot  be 
obtained  with  a  book  system, 
no  matter  how  well  devised. 
All  the  details  being  access- 
able  at  any  time,  without 
respect  to  each  other,  so 
that  statistics  of  any  kind 
may  be  gathered  without 
difficulty  or  delay,  using  in 
many  instances  the  original 
record  and  dispensing  with  the 
necessity  of  transcribing  same. 


When  a  client  refers  to  a  quotation 
without    indicating  the  date  it  was 
given  ;     or   if,    when   buying,    it   is 
desirable    to    consult   quotations 
received,       considerable      diffi- 
culty     is     often      experienced 
in     locating     the     particular 
information    desired.      The 
card  system  will  overcome 
this     difficulty.        By     a 
method  of  cross-index- 
ing     the      knowledge 
may    be   obtained 
either  by  date,  name 
of   article,   or    the 
name  of  the  firm 
interested. 


OVERDUE  ACCOUNTS 

Are  the  bane  of  the  manager 
and  the  cashier,  the  great  diffi- 
culty being  to  dun  the  slow  pay- 
ing accounts  without  hurting 
the  feelings  of  an  otherwise 
good  customer.  This  can  be 
successfully  accomplished  by 
the  use  of  the  card  index  sys- 
tem, with  the  additional  advan- 
tage of  having  all  overdue 
accounts  together  and  under 
the  eye  of  the  man  r 
sponsible  for  their  collec 
tion.  One  of  our  clients 
lias  reduced  his  out 
standing  accounts 
£1  (1.0  0  0  per  year 
by  its  use.  ami 
states  that  the 
system  is  re- 
sponsible for 
increased  pur- 
chases by 
these        cli 


TRAVELLERS'  RECORDS. 


To  supplement  a    traveller's  efforts 
so  as  to  help  him  to   get   all  there 
is   in  his  territory  you  must   know 
what   he  is   doing,  who   he  calls 
on,    when    he   is  to    call  again, 
with     any    other     details    of 
interest.       This    information 
also    enables    the     firm    to 
keep  in  closer  touch  with 
their  customers,  to  know 
if       anyone      is      being 
neglected,  and  a  new 
traveller  can  take  up 
the  work  intelligent!} 
and    without     pre 
judice   to  his  em- 


STAFF 
RECORDS. 


ployer's  interests. 


TH15  CABINET 

Properly  and  intelligently  ar- 
ranged, will  contain  all  that 
information   regarding  the  details 


pertaining  to  a  business  organi- 
zation which  it  is  necessary  to 
have  accessable  to  that  guiding 
hand  that  is  to  direct  it  on  to 
continued   success. 


It       is       al- 
ways     desir- 
able   to    know 
w  horn  the 

staff  consist  of ; 
where  they  live. 
where  they  came 
from,  who  they 
worked  for,  and 
various  other  details, 
for  and  against.  of 
interest  to  their  employ- 
ers. The  card  system 
is  particularly  applicable- 
to  this  purpose,  as  names 
can  be  filed  in  strict  alpha- 
betical order  and  are  readily 
referred  to.  When  anyone 
leaves,  the  name  can  be 
transferred  to  the  past  em- 
ployees" file,  without  re- 
writing or  scratching  out  the 
previous  record,  where  it  is 
accessable  for  reference  in  case 
of  reapplication  for  a  position 
or  other  purpose. 


CATALOGUE 
INDEXES. 

Can  you  always  place 
your  Hand  on   the   par- 
ticular   catalogue,  circu- 
lar or    sample    sheet    you 
want      when       it      becomes 
necessary   to  consult    same? 
The   answer   to  thai    question 
is    usually    "  No,    but—  ."      The 
card    system    will    enable    you   to 
refer    directlj    to    the     particular 
catalogue    or    catalogues    you    re- 
quire, and    even   to  the   page,   either 
by    name    of    the    firm    issuing    or    by 
the    article    treated.      The     firm    cards 
can     also     contain     information     regard 
ing  forwarding,  discounts,  etc. 


FOLLOW-UP 
SYSTEMS. 

How    frequentlj    or 


GOODS  ORDERED. 

How  often  goods  arc  ordered  in 
anticipation  of  early  use.  and 
delivery  is  promised  at  a  certain 
date:  through  lack  of  a  proper 
system  the  date  of  deliverj 
lapses  without  attention  from 
the  purchaser  and  when  t he- 
goods  are  wanted  it  is  found,  to 
the  inconvenience  of  everybodj 
concerned,  and  sometimes  to 
the  financial  loss  of  the  firm, 
that  no  delivery  has  been 
made.  A  very  simple  ap- 
plication of  the  card 
svstcm    will    overcome 

this        difficult)         and 
e  n  a  b  1  e     t  h  e      u  s  c  r 
to       prevent       any 
such         delays, 
be  si  iles       per- 
mitting    hi  m 


tiers  aie   lost    through 
inadequate      attention 
is     best     shown    by    the 
experience  of  one  of  our 
clients,      who     stated     that 
they     secured      25%     better 
results  from  their  advertising 
through    the    use    of   the    card 
follow-up   system    than  they  had 
formally    secured  without  it.      Wc 
can     apply    this     system     to     your 
needs    so   that    you  will  derive  equal 
benefits,    whether     you     secure     your 
business       through      advertising,      ctr 
cularizing  or  bj  traveller. 


to      keep     in 

closer    touch 

with  his  re- 

c  e  i  v  i  n  g 

de pa  it 
m  e  n  t . 
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m§  Wiiror  if 


Miscellaneous 


BUILDINGS   should    be    HEATED    and    VENTILATED  with  PURE  AIR. 


"SIROCCO"  FANS, 

"SIROCCO  "AIR HEATERS, 

AND 

"SIROCCO"  AIR    COOLING    AND 
FILTERING  APPARATUS. 

Highest    Award,    Grand    Prize,  St.    Louis 
Exposition,  1904. 


DAVIDSON  &  CO..  LI 


"SIROCCO" 
EfJClNEERIHC  WORKS, 


13,  Victoria  Street,  Westminster, 
LONDON. 


37,  Corporation  Street, 
MANCHESTER. 


Belfast. 


115,  Hope  Street, 
GLASGOW. 


Sole  Representatives  for  the  Continent  of  Europe  : 
WHITE,  CHILD,  <S  BENEY.^Ltd.,  62  and  63,  Queen  Victoria  Street,  LONDON,  E.C. 


Tfef  Phosphor  Bronze  Co., 

SOUTHWARK,  london,  s.e. 


LTD.. 


Sole  Makers  of  the  Original 

"  Cogwheel"  and  "Vulcan"  Brands  of 


.1 


PHOSPHOR  BRONZE"  ALLOYS 

which  have  for  many  years  been  recognised  as 

THE    BEST  &   MOST   DURABLE   METALS 

for  . 
Slide  Valves,    Bearings,  Bushes,  Eccentric 
Straps,    and     other     parts     of     Machinery 
Exposed  to  Friction  and  Wear. 

Also  for  Pump  Rods.  Pumps.  Piston  Rings,  Pinions,  Worm  Wheels. 
MOTOR    GEARING.    Etc. 


Castings  in  Phosphor  Bronze,  Guo  Metal,  Manganese  Bronze,  and 
Aluminium  Alloys.     Machined  il  required. 
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NALDER  BROS.  &  THOMPSON, 

Managing  Director :   F.  H.  NALDER.      LTD. 

Ammeters,  Voltmeters,    . 
Recorders,  Circuit  Breakers, 
Switchboards 


Telephone 
Nos.  : 


124  &  6124 

BANK. 


Moving  Coil  Instruments,  from  £3  3s.  (list). 

34,  QUEEN  STREET,  LONDON,  E.C, 

Agents  : 

Berry,  Skinner  &  Co.,  65,  King  Street,  Manchester  ;  Wm.  McGeoch  and 
CO.,  Ltd.,  Morrison's  Court,  108,  Argyle  Street,  Glasgow  ;  VandaM,  Marsh 
and  Co.,  Ltd.,  11,  Upper  Priory,  Birmingham;  Robert  Bowran  &  Co., 
3,  St.  Nicholas  Buildings,  Newcastle-on-Tyne  :  Ernest  Roberts. 6,  Holborn 
Place,  London,  W.C.  ;  Lucien  Espir,  ubis,  Rue  de  Maubeuge,  Paris; 
Oswald  Haes.  56,  Margaret  Street,  Sydney,  N.S.W. ;  Balmer  Lawrie 
and  Co.,  Calcutta  ;  Studioe  Elettrotecnico  Indvstriale,  Lugane  and 
Milan  (for  Switzerland  and  Italy). 


"Kingston"  Patent  Grab  Dredger. 


^^.•'ifc>^C''^r^i-.^"  •  ■  • ''  •';*'•  '-Uy 


T& 


iron  and  Steei   Rolling   Mills. 

Cogging  Mills,  Plate  Mills    for    Armour  Plates,  Heavy      Merchant    Bar,   Wire    and    Hoop    Mills,    Rolling    Mills 
and    Fine    Plates,    Plants    for    the    Manufacture    of  for     Billets,     Slabs    and     Sheet     Bars,    Pipe    Mills, 

Tinned  Sheet  Iron,  Girder  and  Rail   Mills.  Universal  and  Special  Mills. 

Live   Roller  Trains   and   Troughs,   Saws,   Shearing   Machines,   Presses,   6c. 


FRIED.  KRUPP  A.-G.  GRUSONWERK, 


Magdeburg= 

Buckau. 


Suk-  Representative, 

Great  Britain  and  Ireland 


W.  STAMM, 


25,  College  Hill, 
Cannon  Street, 


LONDON,  EX, 


High=class 


LUBRICANTS 


TRADE     MARK 


For    Machinery   of    Every    Description. 


NOTICE.-Du.ring    the    recent    trials  of  H.M.S.  "VIPER,"   when    her  Engines   developed   12,000  Indicated  Horse- 
a    a  power,  and  the  Admiralty  mean  speed  tor  the  six  runs  showed  36*58 1    knots,  or  a  velocity  equivalent 

to  43  miles  an  hour,  our  Lubricating  Oil  was   used  with  most  satisfactory  results. 


BLUM  ANN  &  STERN,  Ltd.,  S,  Deptford,  London, 


Telegrams  1  "  BLUMANN,  LONDON." 


Telephone  No.  1  02   DEPTFORD. 


Dei  i 


1904. 
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HENRY  BERRY    <3    CO.,  Limited 


LEEDS,     England. 


MAKERS   OF 

Belt-driven  Pumps 
Duplex  Pumping 

Engines 
Fixed  Riveters 
Portable  Riveters 
Accumulators 
Punching 

Machines 
Shearing 

Machines 
Forging  Machines 
Flanging 

Machines 
Baling  Presses 
Ingot  Cranes 
Foundry  Cranes 
Travelling  Cranes 
Bloom  Shears 
Billet  Shears 
Wheel  Clutting 

Machines 
SpoKe  Bending 

Machines 
Wheel  Bossing 

Presses 
Wheel  Presses 
Leathers 
Valves,  &c. 

HYDRAULIC 


FOR 

Riveting 

Punching 

Shearing 

Pressing 

Lifting 

Bending 

Forging 

Stamping 

Flanging 

Straightening 

Joggling 

Tank,  Makers 

Casholder  Makers 

Boiler  Makers 

Bridge  Builders 

Ship  Builders 

Wagon  Builders 

Steel  Works 

Docks,  &c,  &c. 


ERECTING    SHOP. 


MACHINERY. 
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F^H^i^lillSILTlf       Ventilation,  &c. 


MATTHEWS  &  YATES,  Ltd., 


(DEPT.  G.i 


Swinton,    MANCHESTER. 


Cyclone  Fans 


and  = 


Blowers 


»-.-,. 


Are  not  only  Ventilating  most  of 
the  Important  Public  Buildings 
throughout  the  Country,  but  have 
been  adopted  by  the  Principal 
Steam  Ship  Companies  also. 

BELT,  ELECTRIC,  &  STEAM  DRIVEN. 


WRITE    FOR    CATALOGUE. 


Cyclone  Electric  Fan.        Enclosed  Motor. 


NBC  Pittwic  fficBs 


Estimates  c  Particulars  °n  application. 


'fy  yed  for Vne  drainage  of  CASTB<?URME, 
BOMBAY,  RANG00H,50UTnAMPToN,  | 
G\Pf3lOWri  and  many  otner.lownj.       , 

(oppressed  AIR  UfT3l 

for  raising  water  fromW&LLS,  BoREt1°LE5Cc. 

URCoWBIflGKH 


iHiHN 


47,  Victoria  Street,  , 

10  _  loHDOM.S.W. 
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BABCOCK  &  WILCOX  Ltd., 

Patent  Water=Tube  Boilers. 


Engineers  and 
Manufacturers  of 


OVER   4,700,000   H.P.    IN    USE    IN  ALL   INDUSTRIES. 

The  only  Water-Tube  Boiler  which  gained  the  GRAND   PRIX 
(Highest  Award)  at  the  Paris  International   Exhibition,    1900. 


Complete  Installations  of  Steam 

Piping  and  Boiler  House  Plants 


ALSO 


WATER-TUBE  MARINE  BOILERS. 


ESTIMATES    AND    PLANS    OX   APPLICATION. 


Head  Offices 


Babcock  &  Wilcox  Boiler,  kitted  with  Superheater. 


LONDON:  Oriel  House,  Farringdon St., 
E.C. ;  and   Branches. 


A  valuable  treatise  on  "  Steam  "  and  "  Ac- 
cessories" Catalogue  free  on  application, 
to  Engineers  and  Steam  Users. 


works.   RENFREW,  Scotland. 
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The  Offices  of  "  Page's  Weekly/' 

Wednesday,  Midnight. 

Y  way  of  preface  to  a  few 
notes  which  I  hope  from  time 
to  time  to  lay  before  my  readers 
on  the  subject  of  Power,  I 
propose  to  invite  attention  this 
week  to  the  properties  of  an 
article  of  British  origin,  a  small  sample 
of  which  lies  on  the  table  before  me.  It  is 
a  piece  of  coal — Welsh  coal — and  it  weighs 
exactly  one  pound.  So  insignificant  and 
valueless  does  it  appear  that  none  would  stoop 
to  pick  it  up  in  the  street  ;  and  yet  within 
it  lies  locked  up.  not  only  material  power — 
the  power  which  it  is  the  engineer's  province 
to  handle — but.  in  a  far  broader  sense,  that 
Power  which  enables  the  country  that  gave 
it  birth  to  dominate  every  sea  with  a  British 
fleet.  There  is  much  to  tell  about  this  pound  of 
coal.  We  live  in  the  present,  and  with  it  are 
chiefly  concerned.  Our  tendency  is  more  to 
speculate  in  the  future  than  to  contemplat( 
the  past,  but  in  whichever  direction  we  look. 
we  shall  find  thai  this  pound  of  coal  is.  has  been. 
and  beyond  reasonable  doubt  will  be)  a  potent 
factor  in  the  measure  of  prosperity  grantejd 
to  us  as  a  nation. 


It  is  not  unfitting,  before  concentrating 
our  attention  upon  the  methods  of  utilising 
this  gift  of  benehYent  Nature  to  the  human 
race,  thai  we  should  spend  a   few  moments  in 


looking  back  over  a  vasl  interval  oi  time  to  thai 
remote  period  in  the  history  oi  this  planet 
when,  upon  a  yet  unformed  earth,  the  light  and 
heat  of  the  sun  laid  up  for  us  those  giganti 
forests  which  now  exist  as  our  eoal-mea-tnv-. 
It  remains  only  for  us  to  utilise  to  the  besl 
advantage  this  great  store  of  potential  energy, 
which,  though  vast,  probably,  beyond  our  con- 
ception, is  not  illimitable.  The  process  of 
evaporating  water  by  the  combustion  of  coal 
is  simply  the  transformation  of  energy  through 
the  action    of  chemical   forces  from   the   latent 


THE    LATE   SIR    LOWTHIAN    BELL,    BART.,   LL.D., 
i.l'..    D.l  . 

Whose  death  occurred  on  Tuesday  at  -Middlesbrough. 
page  030.) 


9'  »- 


PAGE'S     WEEKLY. 


December  23,  1904. 


Decembi  k  25,  1904. 


PAGE'S     WEEKLY. 


903 


into  the  sensible  form,  to  be  converted,  by 
the  apparatus  of  the  steam  engine,  into 
equivalent  mechanical  energy. 


The  determination  in  the  year  E849  oJ  the 
equivalent,  which  will  carry  down  to  remotest 
generations  the  honoured  name  of  Joule, 
established  the  fact  that  heat  and  mechanical 
work  are  convertible  forms  of  energy,  and 
measurable  by  the  same  unit — the  foot-pound. 
I  hit  33,000  foot-pounds  constitute  one  horse- 
power, is  as  well  known,  probably,  as  that 
1,760  yards  make  one  mile,  but  the  statement 
that  772  (I  adhere  to  Joule's  own  figure)  of  the 
same  foot-pounds,  make  one  thermal  unit,  is 
not  only  nominally  but  actually  true  ;  for 
whereas  the  horse-power  is  simply  a  conventional 
expression,  established  in  error,  and  only  per- 
petuated for  convenience,  the  determination 
of  the  number  772  as  the  equivalent  of  a  thermal 
unit  in  toot -pounds  is  a  profound  scientific 
truth,  and  one  of  the  brightest  achievements 
of  the  nineteenth  century. 


The  British  thermal  unit,  usually  spoken  of 
as  "  heal  unit."  or  B.T.U.,is  a  quantity  of  heat 
— it  is  the  measure  of  the  heat  expended  in 
raising  one  pound  of  wate  at  or  near  32  deg., 
through  one  degree  F.  of  temperature.  There- 
fore, we  may  say  that  to  heat  one  pound  of 
water  through  42.7  deg.  takes  one  horse-power, 

because 

33>ooo  _ 


772 


=427. 


One  pound  of  good  average  coal  may  contain 
14,000  B.T.U.,  and  if,  therefore,  it  were  possible 
to  utilise  the  whole  of  it,  we  should,  for  each 
pound  of  coal  consumed,  obtain  nearly  $\ 
horse'-power  per  hour.  We  shall  see  later  on 
what  is  the  best  we  can  hope  for  under  present 
conditions  ;  for  the  moment  we  are  concerned 
with  the  behaviour  of  our  pound  of  coal  when 
consumed,  with  others  in  the  furnace  of  a 
-team  boiler.  The  losses  which  in  practice 
are  sustained  at  every  step  may  be  summed  up 


thus    as  regards  the  effective  transfer  of  heat 

from  the  coal  to  the  water  in  the  boiler.     The 

heat   lost    in    the    necessary   production    of    a 

chimney  draught  ;     that    losl     by  conduction, 

by  radiation,     and    by   imperfect  combustion. 

The  efficiency  of  combustion  is  expressed  thus: — 

Efficiency      Furnace  tempei  ature     ( Ihimney  temperature 
Furnace  temperature 

all     being    calculated    from   the    absolute    zero 

of  temperature,  generally  taken  as — 461  de^.  I 

or   493   deg.    below   freezing-point.     Obviously 

then,  our  aim  should  be,  in  this  as  in  all  other 

operations  involving  the  useful  transfer  of  heat, 

to  work  through  the  greatest  range  of  tempera- 

tuit  possible. 


The  total  efficiency  of  the  whole  apparatus 
of    the   boiler    (which    necessarily    in<'lud<-<    the 


\    CAST-STEEL  SPUR   RIM    IN    ONE    PIECE.      BY   MESSRS. 
SCOTT   AND    HODGSON,   LTD.,    GUIDE    BRIDGE. 

17  ft.  ;,',  in.  dia.,  7  in.  pitch,  30 in.  wide,  weight  21  tons. 
The  steel  forged  pinion  of  4  ft.  3$  in.  dia.  was  cut  from 
the  solid  forging,  the  teeth  being  milled  out. 
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personal  efficiency  of  the  stoker)    is  a  fraction 

form'  d  by  dividing  the  actual  quantity  of  water 

evaporated,  by  the   evaporative  power  of    the 

fuel.     Thus,  in  one  of  the  best  performances  of 

a  steam  boiler  recorded  to  my  knowledge,  that 

of  a  Babcock- Wilcox  boiler,  fired  by  a  Bennis 

mechanical  stoker,   the  actual  figures  were  : — ■ 

Each  pound  of  coal  evaporated  0/95  lb.  of  water 

at    i6i'4-lb.    pressure    above    the    atmosphere. 

The     ascertained     value     of     the    coal     being 

14,049  B.T.U.  per  pound,  we  have  to  find  the 

number    of    heat    units    required    to   raise    the 

temperature      of     9-95     lbs.    of     water     from 

66'5  deg.  the  temperature    of    the  feed   water, 

and    convert    it    into   steam    at    161  "4    lbs.  per 

square     inch     above     the     atmosphere.     From 

tables    of    the    properties    of    saturated    steam 


we   find   the   total   heat   of    steam    at    161  lb. 
pressure  to  be  1.195  B.T.U.  calculated  as  from 
32  deg.,  or  1,160 '5  from  66*5  deg.     Hence  : — 
1,1605   X   9-95  _  g2.2 
14.049 

and  this  figure,  82*2.  is  the  percentage  of  total 
efficiency  of  the  boiler.  This  fine  performance 
is,  of  course,  largely  contributed  to  by  the  con- 
tinuous firing  of  the  mechanical  stoker,  by  which 
the  furnace  temperature  is  kept  at  the  highest 
possible.  With  the  super-heater  in  use  (154  deg. 
above  the  steam  heat)  the  total  efficiency 
amounted  to  87*46  per  cent.  If  our  steam 
engines  wrere  as  efficient  in  using  the  steam  as 
our  boilers  are  in  producing  it,  we  should  have 
very  much  better  results  to  show  than  are  now 
possible. 


ivri      OF     ELECTRIC    GOODS     LOCOMOTIVE     IN    USE    OX    THE     NORTH     EASTERN     RAILWAY. 


Gauge 

Length  over  central  cab 

Length' over  hea'd-sfi 

Length  ovi 

Pivotal  centres  ol  trucks 

Wheel  base  of  each  truck 

Width  over  cab  ...      •    ..'. 

Width  over  side 


Principal  dimensions  : — 

4  ft.  81  in.  Width  over-all 

9  it.  \  in.  I  [eight  from  rails  t<  >  1  >p  ol  cab 

3.5  ft.  Height  from  rails  to  cop  ol  Hoor 

.v-.it.  1  1  in.  1  >ia"met<  1  Of  w  heels 

I   ''  in.  Diameter  of  axles  al  centi  e 

6  ft- 6  in.  Diameter  of  axles  at  journals 

7  it.  <>\  in.  Length  bf  journals 

7  ft.  to§  in.  Weight,  in  running  ordef 


8  ft 

8 

in 

11  ft 

9 

in. 

.     4ft. 

3  I 

in. 

ft. 

>g 

in. 

0 

in 

TO 

in. 

50 

tons. 
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Sir  Wm    White  on  his  Visit  to  America. 

Acting  "n  the    excellent    hint    thrown  oul     b}     Sh 
the  <  ouncil  oi  the    [nstitution  oi  (  ivil 
Engineei       liave  arranged     for     Sir    William    White, 
Ldress  to  the  m<  mbet    on  "  1  h<    Recenl 
Visil    to   tin    United  States  and  Canada."     The  date 
fixed  1    iotli,  ami  the  address  will  be  repeated 

on  the  following  day.  ["he  popular  Past-Presidenl 
should  liavi  an  interesting  story  to  tell  oi  transatlantii 
experi   1  01  Sir  William  is  nol  onlya  keen  observer, 

l>ut  a  born  nan ator. 

Theatrical  Engineering. 

The  London  Coliseum,  which  is  to  open  its  doors 
to-morrow,  has  been  visited  bj  .1  representative  of 
Page's  Weekly,  who  has  inspected  the  many 
engineering  details.  What  has  attracted  most 
attention  in  technical  circles  is  the  arrangement  of 
revoh  ing  stages,  these  are  three  in  number,  arranged 
inconcentrii  rings,  the  miter  one  and  the  intermediate 
1:  ft.  across,  and  the  middle  circle  25  ft.  7  in. 
I  lie  entire  diameter  across  the  three  is  7;  ft.,  and 
SO  an  nr. in-  has  been  the  building  up  that  only  I  in. 
irani  e  1--  necessary  to  permit  of  the  tables  running 
separately,  without  rubbing  or  touching.  The  tables 
built  up  on  rolled  steel  underframes  9  ft.  high,  and 
mstr.nl  of  the  motive  power  and  wheels  being  on  the 
carriages  as  in  a  tramway,  the  engineer  has  designed 
a  runway  on  the  underframes,  which  runs  on  the 
motors,  thereby  reversing  the  usual  order  of  things 
and  si  1  uring  considerable  lightness,  absence  of  moving 
contacts  for  the  current,  and  a  very  great  reduction 
in  the  noise.  The  rings  or  stages  can  run  in  either 
direction  as  separate  pieces,  or  can  be  locked  together 
foi  1  ombined  effects,  and,  though  each  lias  its  own  set  of 

■    ors,  they  are  combined  for  purposes  of  heavy  work. 

Motor-driven  Revolving  Stages. 

I  In  electric  motors.  14  in  all.  used  for  driving  the 
stages  are  all  set  on  adjustable  beds  for  levelling  up  to 
the  level  oi  the  fixed,  or  permanent,  stage  surrounding 
three  outei  rings,  and  the  motors  are  all  controlled  from 
the  special  switch  pillars  on  a  raised  gallery  on  the 
prompt  side  oi  the  stage  which  overlooks  every  part  of 
it.  The  signalling  to  the  drivers  is  effected  by  means  oi 
a  special  form  of  ship's  engine  room  telegraph,  worked 
from  .1  position  on  the  stage  level,  where  the  stage 
manager  has  also  to  hand  speaking  tubes,  lamp-signal 
k<  ys,  .md  telephones  to  all  the  points  where  engii 
ire  stationed  to  work  the  numerous  electric  apparatus. 


•  tble  driver  has 
mil',   to  1  in  11  in  his  <  ontroller  wheel  and  I  bl<  . 

75  it .  in  ni. inn  tei  I   and   rev  1 

the  ai  1 11..I  -  ontroller  or  switel  '  hamber 

below    tin 

in  hei  ire  the  largi  '   "Hers 

e\  er  madi 

A  New  Standard  Automatic  Cement  Tester, 
rhe  accompanying  illustration  shows  the  Rii         '    5- 

Stand. ml  (50O     kilos,      ^.utomati         I     -incut 

["ester,  which  is  constructed  entirely  of  metal  and 
is  the  outcome,  we  are  assured,  oi  very  exhaustive 
e:  pei  iments. 

The  beam  is  brought  toa  balam  eb)  pouring  shot  into 
1 1n- cone-shaped  bucket  on  the  Lit  of  the  machine,  thus 
counterbalancing  the  weight  on  the  right-hand 
,,1  the  machine.  Ih'-  test  briquette  is  then  placed 
in  the  grips  and  by  means 
of  the  handwheel  under 
the  lower  grip,  the  slack 
is  taken  up.  A.  piston 
valve  (patented  Novem- 
ber 8th,  1904)  in  the 
bucket  is  then  lifted  and 
the  shot  Hows  out  of 
the  bucket,  causing  the 
weight  to  overbalance  the 
bucket  and  load  thus 
tu  be  applied  to  the  specimen.  When  a  sufneieni 
weight  of  shot  has  Bowed  out  of  the  bucket,  the  un- 
balanced force  of  the  weight  is  sufficient  to  break 
the  briquette,  and  then  the  lightened  bucket  is  jerked 
by  the  weight  and  the  piston  valve  is  closed.,  thus 
causing  the  flow  oi  shot  to  cease. 

I  he    weight    of    shot    which    has    tlow  -    the 

measure    of    force    required     to    break     the    brii 
and  this  shot  is  caught  in  a  scoop  on  a  scale  which  is 
graduated  to  read  directly  the  stress  on  the  briquette. 

If  at  any  tune  the  briquette  should  be  so  yielding 
as  to  allow  the  beam  to  strike  the  lower  buffer  I 
the    briquette    is    broken,    the    valve    automatically 
closes  and  the  tlow  of  shot  ceases.      I  hen.  if  des 
the  beam   can   be  raised  by   means  ,,t   the  worm   and 
wheel  and  the  test  continued. 

It   it  is  desired  to  make  .1    test    oi   extremi 
the    beam    may    be    kept    horizontal    during    the    test 
by    means    ot     the    crank    and    worm-wheel.       In   place 
oi  the  spring  balance,  any  form  oi  scale  ma; 
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Fig. 3. 

COLLISION    MAT   BY    MESSRS.  JAMES 
SPEEDING    AN'D   CO. 


The  solid-back  cement  testing  grips  patent  has  been 
designed  in  order  to  avoid  the  spreading  of  the  grips 
during  the  process  of  testing. 

The  weight  of  shot  in  the  1  ,ooo  lb.  machine  is 
as  1  lb.  to  100  lb.,  i.e.  10  lb.  of  shot  on  an  ordinary 
scale  would  indicate  a  strain  of  1,000  lb..  A  2,000  lb. 
machine  is  also  made,  the  proportion  in  this  case 
being  1  lb.  to  80  lb.  ;  in  other  words,  25  lb.  of  shot 
will  indicate   a    2,000  lb.   strain. 

These  machines  are  being  made  by  the  Riehle 
Brothers  Testing  Machine  Company,  of  Philadelphia. 

Professor  H.  S.  Hele-Shaw. 

Professor  H.  S.  Hele-Shaw,  whose  work  in  South 
Africa  we  have  from  time  to  time  chronicled,  will  earlv 
in  the  new  year  take  over  permanent  duty  as  Principal 
of  the  Transvaal  Technical  Institute.  The  buildings, 
which  it  is  hoped  will  shortly  become  the  Transvaal 
University,  are  situated  in  Plein-square,  Johannesburg, 
where  are  also  in  course  of  erection  a  library,  museum, 
art  gallery,  and  other  public  halls,  the  whole  forming 
a  group  which,  when  completed,  will  be  one  of  the 
finest  in  the  world. 

A  New  Collision  Mat. 

The  collision  mat  illustrated  in  the  adjoining  column 
has  recently  been  under  trial  at  Portsmouth.  It  is 
designed  to  place  and  hold  in  position  a  strong  canvas 
covering  over  the  damaged  part  of  a  ship,  and  is 
composed  of  two  thicknesses  of  canvas,  across  which 
are  placed  horizontally,  galvanised  grooved  iron  bars 
15  in.  apart.  The  ends  of  the  bars  are  fastened  to 
the  mat  by  copper  rivets,  and  to  the  middle  by  ties, 
allowing  a  play  of  1 5  in.  Around  the  outside  of  the 
mat  is  a  strip  of  stout  fustian  6  in.  in  width  which, 
when  wet,  tends  to  grip  the  side  of  the  ship.  The 
mat  measures  j\  ft.  by  r 5^  it.,  but  when  rolled  up 
in  readiness  for  use  it  measures  only  its  width,  i.e., 
;     11.   by    15  in. 

Round  the  rolled-up  mat  is  a  canvas  apron  secured 
by  a  slip  knot.  A  jerk  on  the  rope  securing  the  apron 
releasee  the  knot  and  allows  the  mat  to  unroll  freely 
down  the  side  oi  the  ship  and  over  the  damaged  part. 
To  each  corner  of  the  bottom  oi  the  mat.  a  tail  rope 
i~  also  fastened,  bridle  fashion.  This,  alter  the  mat 
is  in  position,  is  passed  under  the  ship's  l,o\\  or  stem 
by  means  oi  ,1  weighted  messenger  rope  and  is  secured 
on  the  opposite  side.  When  m  use  the  pressure  of 
the  water  causes  the  canvas  to  bulge  inwards,  and  at 
the  same  tune  the  strain  causes  the  bars  to  bend 
outwards  till  the  space  between  tlie  centre  ol  the  bars 
and  the  ni.it  reaches  1;  in.,  when  further  bending  and 
bulging  is  stopped  by  means  of  the  ties.  The  new 
mat   is  made  bj    Messrs.   James  Speeding  and  Co. 
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BOILER    FLOE   APPARATUS.       BY  MESSRS.  RICE 
AND  CO.   (LEEDS),   LTD. 

Boiler-Flue  Apparatus. 

The  accompanying  illustration  shows  an  appara- 
tus specially  designed  bv  Messrs.  Rice  and  Co., 
for  pushing  up  boiler  flues.  It  sometimes  occurs 
that  through  shortness  of  water  or  other  causes  the 
internal  Hue  of  a  boiler  partially  collapses  or  bulges 
inwards  in  places.  In  such  cases  if  the  plate  be  intact, 
the  flue  can  be  restored  to  its  proper  shape  and  made 
sound  again  without  the  necessity  of  cutting  out  the 
damaged  portion  or  disturbing  the  boiler,  or  even  heating 
the  plaic,  unless  the  bulge  is  extensive.  The  apparatus 
in  question  consists  of  an  hydraulic  cylinder  of  special 
design  and  material,  made  as  light  as  possible  so  as 
to  be  easily  handled  and  provided  with  a  suitable 
hand  pump.  A  hard  wood  block,  curved  to  the  radius 
of  the  flue  on  one  side  and  flat  on  the  other  is  placed 
in  the  line  opposite  the  damaged  place.  The  cylinder 
is  then  mounted  on  the  top  and  connected  by  means 
of  the  flexible  coil  of  pipe  to  the  hand-pump,  and 
pressure  applied  until  the  bulged  portion  of  the  flue 
is  pressed  out  to  its  proper  shape.  The  cylinder  and 
ram  can  be  got  into  a  flue  of  24  in.  diameter,  and  is 
capable  of  dealing  with  plates  up  to  ;  in.  of  thickness 
cold.  The  hand-pump  is  mounted  on  wheels  so  as  to 
be  readily  moved  about,  and  the  whole  forms  a  handy 
and  portable  arrangement  tor  dealing  with  damaged 
Hues  in  any  position. 

The  plans  6n  page  902  show  two  sternwheel  vessels 
built  by  Messrs.  Edwards  and  Co.,  Ltd..  oi  Millwall. 
London,    to    the   order   of    the   Soudan    Government. 

These  vessels  are  f-o  ft.  long  (length  of  hull).  71  ft. 
long  over  all,  by  15  ft.  ;  in.  beam,  and  the  draught 
of  water  in  the    loaded  condition.    _•    ft.  6  in.      They 


are     to      be     used     tor     the    mail     service]  "on    the 
upper    parts    oi     tin-      Nile    and     have     been     built 
in  four    floatable   set  tions,  which  tan  be   put   togi 
or    taken    apart    in    tin-    water,    watertight    bulkh 
being  arranged  tot   this  purpose. 

I  h,      teering    1-  opera  ted  ft  1    house  on    top  oi 

sun  deck  with  chains  and  rods  led   to  the  tillers 
thcr.-    being    two    balanced    rudders    fitted    to   enable 
tlic  vessel  to  steer  quickly  and  easily. 

Powerful  horizontal  compound 
densing  engines  have  been  supplied,  which  obtain 
their  steam  from  . 1  locomotive  type  boiler, having 
large  grate  area  for  using  wood  fuel,  ["he  machinery 
Idled  is  capable  oi  driving  the  vessels  al  11  miles 
an  hour.  The  vessels  have  been  built  under  the 
inspection  of  Mr.  W.  J.  1  larding. 

Messrs.    Thornyerofts  latest  Standard    20-H.P. 
Car. 
The  motor-car  illustrated  at  the  foot  of  thiscolumn  is 
one  of  Messrs.Thornycroft's  standard  20  h.p.  cars,  ha 

four  cylinders.  4  in.  diameter  by  4|  in.  stroke.  Trans- 
mission is  through  a  gear-box  of  the  usual  pattern,  of 
the  firm's  special  design,  and  by  means  of  a  propeller 
shaft  to  the  differential  gear  on  a  live  back  axle.  No 
chains  are  employed,  and  the  gear  is  so  arranged  as 
to  give  a  direct  drive  on  the  top  speed. 

The  whole  of  the  clutch  and  gearing  is  protected  by 
a  metal  apron  underneath.  The  clutch  is  of  the 
lubricated  multiple  disc  type.  The  engine  is  so 
designed  that  the  bearings  may  be  examined  and 
adjusted  without  removing  the  cylinders  or  disturbing 
the  engine  in  any  way.  In  this  type,  the  inlet  valves 
are  automatically  operated.  The  control  of 
throttle  and  ignition  is  arranged  111  a  neat  box  on  the 
top  of  the  steering  pillar.  The  body  is  of  the  Tonneau 
type,  the  canvas-hood  being  removable. 
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Combined  Locomotive  and  Van  for  Lagos  Steam  Tramways. 


nr*HE  type  of  engine  illustrated  below 
have  been  supplied  by  The  Hunslet 
Engine  Company,  Ltd.,  Leeds,  for  the  Lagos 
Steam  Tramways.  They  were  designed  and 
constructed  under  the  instructions  and  super- 
vision of  Messrs.  Baker  and  Shelford,  con- 
sulting engineers  to  the  West  African  Govern- 
ment Railways,  Westminster,  to  meet  and 
comply  with  the  special  circumstances  under 
which  they  have  to  work.  They  are  employed 
in  light  tramway  traffic  between  the  island  of 
Lagos  and  the  mainland,  and  have  to  cross 
the  Lagoon  by  the  "  Carter "  bridge,  which 
was  designed  for  foot  passengers  and  light 
vehicular  traffic  only.  As  the  bridge  is  2,000  ft. 
long  the  question  of  strengthening  it  to  carry 
an  ordinary  tramway  could  not  be  entertained 
owing  to  the  cost.  It  was  therefore  necessary 
to  design  the  engines  and  cars  to  suit  the 
bridge.  The  engines  in  question  are  20  ft. 
10  in.  long  over  buffer,  and  as  their  weight 
in  full  working  order  is  only  5  tons  16  cwt. 
each,  their  distributed  weight  on  the  bridge  is 
equal  to  about  5 -J  cwt.  per  foot  run. 


The  cylinders  are  6}  in.  diameter  and  8  in. 
stroke,  and  drive  four  coupled  wheels  1  ft.  6  in. 
diameter,  coupled  wheel  base  3  ft.  The  valve 
gear  is  of  the  "  Walschearts  "  type,  entirely  out- 
side the  frames,  but  screened  from  view  and  pro- 
tected as  the  line  runs  through  the  public  streets. 

The  boiler  is  of  the  Loco  "  Belpaire  "  type, 
specially  designed  tor  lightness  and  accessibility 
for  repairs,  etc.  The  working  steam  pressure 
is  150  lb.  per  square  inch. 

The  van  made  of  teak  is  carried  on  a  steel 
frame  or  platform  ;  the  front  end  of  the  latter 
is  connected  by  a  yoke  frame  to  a  pivoted 
bearing  fixed  in  the  centre  of  engine  frame  and 
between  the  coupled  wheel  base,  allowing 
perfect  freedom  of  motion  between  engine  and 
tender  bogies  when  on  curves.  The  yoke  frame 
can  be  quickly  disconnected  if  the  Loco  is 
needing  to  go  into  shed. 

These  engines  haul  two  or  three  trailer  cars 
according  to  the  needs  of  the  traffic,  and  have 
proved  very  satisfactory  for  their  work.  They 
are  equipped  with  all  the  usual  locomotive 
liftings. 


lOMllIXEI)    LOCOMOTIVE    AX1)    VAX    FOR    LAGOS   STEAM    TRAMWAYS. 
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Improvements    in    the    Mechanical    Charging  of  the 
Modern    Blast    Furnace 


DAVID  BAKER,  in  the  course  of 
a  contribution  to  the  American 
Institute  of  Mining  Engineers,  says 
he  is  convinced  that  to  hold  the 
furnace  manager  responsible  for  the 
relatively  poor  work  of  the  modern 
blast-furnace  would  be  a  great  in- 
justice, for  its  management  has  received  much 
more  stud)  and  care  than  was  given  to  the  older  types. 
The  modern  stack,  he  says,  tends  to  work  irregularly  ; 
slips  are  too  frequent  and  too  much  "  oft  "  iron  is  made  ; 
the  furnace  "swings"  too  often  and  too  much.  He 
thinks  it  is  this  irregular  working  that  causes  the  greater 
fuel  consumption.  When  a  furnace  begins  to  work 
irregularly,  one  of  the  first  things  to  be  examined  in 
searching  lor  the  cause  is  the  distribution  of  the  stock 
on    top. 

Furnace  managers  have  been  perplexed  as  to 
the  cause  of  the  rapid  destruction  of  linings  in 
modern  blast-furnaces.  An  effort  has  been  made  to 
overcome  this  by  placing  cooling  plates  in  the  lower 
part  of  the  in-wall,  the  excessive  wear  being  often 
lust  manifested  at  a  point  15  or  20  ft.  above  the  top 
of  the  bosh. 

I  do  not  believe,  continues  Mr.  Baker,  that  this 
excessive  wear  can  best  be  prevented  in  that  way. 
To  my  mind,  the  working  hot  on  one  side  of  the  furnace 
indicates  an  interior  condition  calling  for  more  than 
external  remedy. 

In  m\  experience  I  have  found  that  wherever  the 
11 1  ling  gave  a  column  of  lumps  on  one  side  of  the  furnace, 
at  that  point  the  wall  would  cut  away.  Some  years 
ago  the  blast-furnaces  of  the  Maryland  Steel  Company- 
were  tilled  by  a  car-system  which  dumped  a  ton  of 
ore  in  a  1  onical  pile  at  four  equi-distant  points  on  the 
hopper. 

When  the  first  furnace  tilled  by  this  method  was 
blown  out.  the  in-wall  was  found  to  have  been  cut  into 
rectangular  shape  ;  the  corners  of  the  rectangle  being 
directly  under  the  equi-distant  points  between  the  piles 
of  ore  in  the  hopper,  ft  was  at  these  points  that  the 
lumps  rolled,  forming  four  chimneys  of  coarse  stock 
in  the  furnace,  through  which  the  gas  channelled. 
It  is  needless  to  add  that  the  furnace  work  of  this 
stack,  before  blowing  out,  was  decidedly  unsatisfactory. 


From  a  faulty  distribution  comi  1  a  sjr<  it  train  of 
'■\  iN.  Correct  the  distribution  and  diminish  the  break- 
age of  coke,  and  the  modern  stack  will  do  better  work 
in  every  particular  than  the  older  hand-filled  furnace, 
yielding  a  fair  return  obtained  tor  the  money  invested  in 
labour-saving  appliances. 

After  long  investigation  oi  tie  mechanical  idling  of 
blast-furnaces,  I  am  satisfied  it  is  impossible  to  obtain  a 
satisfactorv  distribution  of  the  stock  with  the  double- 
bell  charger  and  dumping-skip,  however  varied  with 
deflectors,  adjustable  chutes,  reducing-hoppers,  or  any 
other  mechanism  depending  for  adjustment,  etc.,  upon 
an  operator. 

In  searching  for  some  means  of  duplicating   hand- 
idling  mechanically,   I  concluded  that,   since  the 
could   not  readily   be  rotated  about    the   furnace-top 


FIG      1.  SIDE      ELEVATION      OK     DISTRIBUTOR     AND 

SINGLE    SKIP    WITH     A     DOUBLE     BELL-ROD. 
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like  the  barrow  in  hand-filling,  we  must  try  to  rotate 
the  furnace-top  so  as  to  produce  the  same  effect — 
in  other  words,  obtain  the  advantages  of  hand- 
idling  and  avoid  its  disadvantages,  by  making  an 
automatic  arrangement,  working  in  unison  with  the 
skip-hoist,  and  not  dependent  upon  an  operator. 

The  top  invented  some  years  ago  by  Alex.  E.  Brown, 
of  Cleveland,  answers  all  these  conditions.  Here  a 
revolving-hopper  is  operated  by  the  skip-hoist  rope- 
wheel.  This  hopper,  provided  with  a  wide  chute,  is 
moved  into  position  while  the  empty  skip  is  descend- 
ing ;  a  ratchet-arrangement  in  the  drive  preventing 
.my  movement  in  an  opposite  direction.  This  device, 
which  may  be  used  with  single  or  double  skip,  directs 
each  skip-load  into  a  different  section  of  the  hopper. 
For  instance,  the  coke-charge  may  be  sent  up  in  four 

Fig.  10, 


III,.     2.        SIDE      ELEVATION      OF      DISTRIBUTOR       \\I> 
DOUB1  E    SKIP. 


skips,  and  deposited  in  four  equi-distant  parts  of  the 
hopper,  thus  making,  owing  to  the  wide  discharge- 
nozzle,  a  complete  ring  of  coke  in  the  hopper.  After 
the  coke  has  been  lowered  into  the  furnace,  the  ore 
and  limestone  are  sent  up  in  the  next  four  skips, 
thus  making  a  complete  ring  of  ore  and  limestone  in 
the  hopper.  Now,  to  make  this  arrangement  even 
better  than  hand-hlling,  this  hopper,  instead  of  moving 
just  90  deg.  between  skip-loads,  is  moved,  say,  4  deg. 
more,  so  that  the  material  of  one  charge  is  dumped 
in  a  slightly  different  place  from  the  same  material 
in  the  preceding  charge.  Thus,  if  eight  skip-loads  make 
a  complete  charge,  the  first  ore  of  one  charge  will  be 
dumped  at  a  point  32  deg.  from  that  of  the  first  ore 
of  the  preceding  charge,  and  so  on.  It  is  this  in- 
determinate feature  of  the  distribution  which  makes 
the  apparatus  valuable. 

The  breakage  of  coke  or  ore  is  relatively  small ;  for 
the  hopper  chute  is  kept  as  close  to  the  main  hopper 
as  possible,  and  this  distance  may  be  cut  down  below 
10  ft. 

This  charger  was  patented  before  the  mechanical 
tilling  of  blast-furnaces  became  the  general  practice  ; 
and  the  furnace  managers  of  that  day,  while  recognising 
almost  universally  the  theoretical  value  of  Brown's 
invention,  thought  it  involved  too  much  mechanism 
for  a  blast-furnace  ;  and  the  double-bell,  by  virtue 
of  its  simplicity,  became  the  most  common  type.  Now, 
however,  the  serious  defects  of  the  double-bell  charger 
have  been  demonstrated,  while  on  the  other  hand 
Brown's  device  has  been  simplified.  Fig.  1  shows  its 
pn  sent  form  for  the  single  skip,  with  the  double-bell 
rod.  The  whole  of  1  lie  gas-seal  and  distributor  is  on 
wheels,  and  can  be  jacked  up  and  run  to  one  side,  as 
shown  by  dotted  lines  in  the  figure,  when  repairs  must 
be  made  to  the  main  bell-and-hopper. 

I  he  gas-seal  door  is  open,  except  when  the  bell 
opens.  Then  the  first  three  inches  of  travel  of  the 
main  bell  allows  the  door  to  drop  shut,  and  the  top 
is  sealed.  During  charging,  the  door,  being  open, 
allows  the  stock  to  How  freely  out  of  the  chute,  and 
gives  a  more  uniform  distribution  in  the  main  hopper. 

Fig.  j  shows  the  distributor  applied  with  the  double 
skip.  No  superstructure  is  required  over  the  top  of 
the  furnace  except  what  is  necessary  to  handle  the 
bell  for  repairs. 

Fig.  3  shows  the  revolving  hopper  or  chute  remo\  <  I 
from  the  gas-seal  cage  and  support. 

Fig.  4  shows  the  gas-seal    cage,  which    is  made  oi 
reinforced   steel    plate   in    this  case,    but    is  sometimes 
of  cast-iron  where  preferred. 

In  the  earlier  forms  the  revolving  hopper  was  ^up- 
ported   on   wheels,    and    later   on    steel    balls.     In   the 
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iolb.  ].i-i  h.andthi  friction  under  that  load 

■  annot   be  greal , 

This  distributing- top  has  passed  beyond  the  ex- 
perimei  ad  has   shown  itseli    in    practice  to 

possess  the  advantages,  without  the  disadvantages, 
oi  hand-filling.  In  all  the  furnaces  where  it  has 
been  installed,  it  has  redm  lips    and    prevented 

the  irregular  wear  of  the  in-wall.   I  tions 

that  it  will   show  a    marked   saving  in   fuel;    but  the 
iparison    in    this    respe<  t    are    not    vet 
sufficiently  complete  for  publication. 

11  the  present  prospect  of  technical  efficiency  should 
i"  confirmed  by  longer  use,  only  one  further  im- 
provement will  be  require.  1  to  secure  results  superior 
in  economy  to  those  obtained  by  hand-charging — 
namely,  an  arrangement  of  bins  and  apparatus  for 
handling  coke,  which  will  do  away  with  the  excessive 
production  of  dust  invoked  in  present  methods  of 
storage  and  rough  handling  and  re-handling  of  this 
fuel. 

Among  other  papers  which  have  reached  us  from 
the  American  Institute  of  Mining  Engineers  are  :  — 
I  \  idcnces  of  Plication  in  the  Rocks  of  Cananea, 
Sonora  (W.  P.  Blake)  ;  Notes  on  the  Flow  of  Gas  from 
Orifices  (W.  R.  Crane)  ;  Crushing  in  Cyanide  Solution. 
,.s  Practiced  in  the  Black  Hills,  South  Dakota  (<  -  H. 
Fulton)  ;  Cyanide  Practice  at  the  Maitland  Properties. 
South  Dakota  (J.  Gross)  ;  The  Equipment  of  a  I  d>ora- 
tor\  tor  ,i  Smelting-Plant  (H.  Haas);  The  Gi 
ot  tin  Copper-Deposits  of  Clifton-Morenci,  Arizona 
(W.  Lindgren)  ;  A  Geological  Cross-Section  of  the 
WOtern  Cordillera  along  the  Rio  Huasco  (S.  I! 
Coram)  ;  Biographical  Notice  of  Sir  Clemenl 
Foster  (Rickard)  ;  Refractoriness  of  Some  American 
Fire-Brick  (F.  R.  Weber);  and  Special  Forms  of 
Blast-Furnace    Charging-Apparatus    |  Witherbee). 


REVOLVING     HOPPER. 


nt    form   all   these   are   dispensed    with,    and    the 
I  ii  i  simply  slides  at  the  top  of  the  gas- 
ice  ot  cast-iron  against  east-iron,  about 
gin.    wide,   and  lubricated  only  with  graphite.     This 
arrangi  n    nt,  contrary  to  prediction,  lias  been  found  to 
-how   practically  do  wear  after  a  year's  use.     It  they 
will  last   through  a  blast,  the  arrangement  will  have 
ed  n-  purpose  well ;    and   it   seems,  under   actual 
trial,  to  bi  entirely  capable  of  that  degree  of  durability. 
The  flui     lirt  does  not  seem  to  enter  the  joint  to  anj 
extent.      '  believe  the  reason  lies  m  the  fact    that  the 
ior  i-  only  closed  when  the  main  bell  is  opi  o 
The  pressure  on   the  sliding  surfaces  is  only  about 


FIG.    4.      SIDE     VIEW     OF    GAS-SEAL    CAGE. 
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WEEKLY    NOTES    ON    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 

(BY   Ol'R    NAVAL   CORRESPONDENT. ) 


with     the     training    and     education 
scheme    of    1902,    the    new    plan     of 
distribution     and     mobilisation      has 
been    received    by   press   and    public 
without     opposition.      It     is     note- 
worthy,  and   indeed   the   most    note- 
worthv     feature     of    public    opinion 
to-day      that      two    such     schemes,    altering    as    they 
do     the      nature      and       recognised     form     of      naval 
organisation     should    have     been    accepted    with     but 
little   more  comment   than  is  given   to   the   launching 
ot   .1    new   battleship.      New   schemes  of  Army  reform 
are      discussed      and     opposed     or    championed    with 
columns    of   praise    or    blame,    yet    naval    reforms    of 
n  li   importance,  fraught  as  they  arc  with  enormous 
possibilities    for    the    future    welfare    or    otherwise    of 
the    lleef,   are   but   one-day   wonders.     Thev   take   up 
perhaps     two  columns    in   a   back  page  of  the  paper 
on   tin/  day  of  their  publication,  and  a  leader  may  be 
devoted   to  them,  and  there  the  matter  is  allowed  to 
rest.       No   fine    writes   letters   of   a   column    and    a    halt 
about  them  ;    we  are  content  to  take  the  management 
oi    the   Admiralty  on    trust,   and  while  with  both   these 
schemes  I  am  quite  convinced,  none-  can  feel  anything 
but   satisfaction,    there   is    the   possibility    that   either 
or  both   of   them   might  have   been   bad.      Are   we   to 
believe    that    under    Mich    circumstances    more    notice 
would   have  been   taken  oi    them  ?     There  is  nothing 
to    warrant    such    an    assumption.      This    laissez-faire 
spun   on   the   part   of   the  public   is   to   be  deplored. 
It    is  not    the   fault  of  the  press.      Readers  oi    news 
papi  1  -  seldom  look  at  na\  al articles;     They  understand 
that   the  Navy  is  our  first   line  oi  defence    thai   -^^n 
thing  is  all  righi   with   the  Navy  and  thai   thej    have 
ii"!  to  trouble  theii  heads  about  it.      For  every  hundred 
men    who  dis.  u-,s    the   Army   and    the  Wat  Office  with 
sometimes   a    little    more  than   superficial    knowledge 
there    is    hardly    one   who    knows   or   cares    anything 
al.oui   the    Admiralty.     With   tie    Board  of  Admiralty 
under    Lord    Selborne    this    policy    of    letting    things 
slide      has     done    no    harm,    but     there    is    always    the 
contingency  of  a  weak  board    taking   up  the  govern- 
ment of  on,    fleej     ind  then  the  public's  ignorance  oi 
what  goes  on  at  Whitehall  may  land  us  in  Queer  Street. 


Such  comment  is  there  has  been  on  the  new  scheme 
has  been  favourable.  There  is  the  continual  harping 
on  the  subject  of  its  being  the  sole  work  of  one  man, 
to  which  I  referred  last  week,  and  everyone  seems 
determined  to  find  Sir  John  Fisher's  hand  in  this. 
That  we  owe  a  great  deal  to  the  initiative  and 
strenuousness  of  the  present  First  Sea  Lord  none  can 
deny.  But  he  is  not  the  Board  of  Admiralty,  and 
without  the  support  and  countenance  of  his  colleagues 
no  ideas  of  his  could  ever  be  matured  into  effective 
measures. 

Sir  Edmund  Fremantle  in  conversation  with  a 
journalist  is  reported  to  have  said  that  he  doubted 
the  real  value  of  a  sudden  change,  such  as  had  been 
made.  But  the  changes  to  which  Lord  Selborne's 
Memorandum  gives  publicity  have  been  in  the  course 
of  evolution  for  some  time  past.  The  Naw  is  not 
accustomed  to  adopt  changes  which  have  not  in 
some  measure  stood  the  practical  test  of  time,  and 
among  the  changes  now  given  the  authority  ot 
law,  there  is  not  one  the  utility  of  which  has  not 
already  been  proven.  The  advances  which  the 
Board  ot  Admiralty  under  Lord  Selborne  have  made 
have  been  steady  and  continuous,  and  the  reforms 
instituted  cannot  correctly  be  described  is  "steps 
taken  in  a  hurry." 

The  constitution  oi  tip-  new  1  hannel  (ex-Home) 
Fleet  will  be  as  follows:  — 

First  (Heavy)  Division.  Empress  1  I  lia,  It  <<c  , 
W  iyal  Oak,  and  Royal  Sot  ert  ign. 

Second    (Light)    Division.     Exmouth,    Russ  11      Ml 

and    Dm 

Third      (Light)       Division.     Montagu,     Cornwallis, 

Triumph,    and    >',.  iftsurt . 

I  lie  Heavy  Division  is  principally  for  use  in  the 
channel,  tin-  Lighl  Divisions  being  required  tor  the 
comparatively   shallow  waters  of  the  North  Sea. 

I  he  Atlantic    Fleet  will,  it  isstated.be  composed  of 
the  vessels  ot  the  King  Edward  VII.  class,  the  name 
ship  flying  the  Hag  of  the  <  onunander-in-(  hicf.      Four 

ot   the  vessels  ot   tin      \l,n,     It.     (lass    will     take    the    place 

ot  the  vessels  of  the  Royal  Sovereign  in  the  new 
1  hannel  Fleet  when  the  xKin%  Edward,  Commonwealth, 
Hindustan  and   Dominiox     ire  ready   tor  service: 
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Somi  ensatioi      .  0  hav  e  beei 

thi  ,.1    Esquimall   and    I  falifax  dockyards. 

And   yet     l    should  have  been  sufficiently  obvious  that 

the   withdrawal   ol   our   squadrons   from    North 

Vmerican  and   Pacific  waters,  it  was  only  a  question 

horl  time  befor*    I  hi     !"<  kyards  there  would 

oi    any    us*       Cai  idians    hat  e    aiwaj  s 

required   no  protection    from   .1    fleet, 

and    no  I    the    Vlinu  alt\    are   apparently   oi    their 

opinion,  the)   are  talking  about  attemptsat   coercion 

.Hid  intimations  "  to  the  people  oi  the  Dominion  that 

do  pay  m  is  tin    ord<  1   oi  tin-  'lay.     "  1 1 

says  one  bellicose  newspaper  corn 
spondenl  in  Toronto,  "the  imperial  sentiment  oi 
ida  will  soon  make  itseli  hit."  How,  he  omit-, 
to  tell  us.  I'lie  Imperial  sentiment  of  Australia  is 
ipparently  different  to  the  1  anadian  variety,  and 
Mr.   Reed,   the  Australian  Federal  Premier,  evidently 

utiment    w  hen    lie    said    last    week  :      We 

bound  te>  look  our  responsibilities  to  the  Empire 

in   the  hue.      \\  ,    imiM   not    forget  that  the  only  thing 
111  u-  ,in<i  invasion  is  the  British  Meet.      It    we 

nothing  to  give,  we  are  tare  to  face  with  a  Spec 'tai  le 
which   does   not   command   admiration."     The  second 
sentence    1    have    quoted    deserves    widespread    pub- 
It  is  true  of  this  country.asit   is  true  of  each 
lonies  and  dependencies,  and   the  better  w< 
se  its   truth,  the   better  shall  we   be   prepared    to 
ton. 
I  In     explosion    of  coal    pas   in    the    bunkers   of    the 
Majestit    oi   the  Channel    1 1  <  <  1   on    the    14th   inst.   has 
not  happily  terminated   fatally,   the  two  injured  men 
being    in     Haslar    hospital    in    a    hopeful     condition. 
A  third  man.  an  engine-room  artificer,  was  also  burnt, 
but   is  pn  .  I  a  \  Durably. 

UNITED     STATES. 

serious   accident   in    the   engine   room 

01   the  battleship  M  the   League   Island 

the    [5th.      Six    men    were    killed,    five 

md  two  others  injured,  but   beyond  the  facl 

that   the}    were  in  the  engine-room  effecting    repairs, 

to  the  cause  oi  the  disa 

Ml  p    and    Sons,     the    build;  i  in  w 

armoured  1  ruiser  Pennsylvania,  are  reported  to  be  very 

oi   that   \  esse!  on  her  trials. 

when   she  attained  an  average   speed   oi    22*43   knots 

irs"  trial,  hi  msumption  working 

out  at  2'2  lb.  per  i.h.p.  per  hour,      ["his  is1  statei 

the    high  si    speed    with    the    small)  st    1  el 

fuel    oi    any    armoured    vessel   so   far 
built    for    the    United  States  Navy."     Yet   compared 
with   the   vessels  oi    our  Good   II  •/■■     class,     this 
umption    1-    extravagant.     On   their  eight  '' 


els    of   that   1  1     the   following 

■  ■  :  — 

d.       Consump- 


l.H.P. 

knots. 

tion,  lbs. 

$1,071 

•  •       3* 

•'. 

•nan 

31.203 

•• 

I  he     horse-power    oi     I 

and  a  I  om    pei  iod  of  thi  23*2 

knots.     The     *  ed     her      from 

<  ramp's  yard    at    the    end    oi    '  »i  tober    ma 
knots  at  one  period  oi  her  trial,  but  hi 
22 "26  knots. 

Admiral  Converse,  chief  of  thi    Bui  tion, 

in   his  annual   report,   strongly  supports   thi 
thi     late    \diuiial   Taylor  who  preceded  him   in    that 
Bureau.      He    considers    that    the    American    admirals 
11    much  too  old.     Of  the  Japanese  fla  four 

viei   admirals    and    three    rear-admirals    avei 
than    fifty,    the   youngest    being    forty-six   and    a    half, 

the  oldesl  fifty-four.     Under  the  most  favourable 
conditions  with  the  existing    American  law  an  0 
does  not  reach   flag   rank   till  he   is   fift;  while 

the  average  age  is  fifty-nine  and  three-quarters 
h  fight  a  war  of  more  than  a  few  months'  duration 
of  time,  in  a  climate  at  all  rigorous,  and  against  an 
enemy    approaching    in    strength    that    oi    the    I  nited 

3  would,  in  his  opinion  unquestionabl}  mand 
physical  endurance  of  mind,  body,  and  nerves,  which 
arc  rarely  possessed  by  men  approximately  sixty 

-  ,  and  m   this  view  he  1-  m   practical  agreement 
with    all    great    military    thinker-.      It    was 
who    said    that    at    sixtv    "one    is    good    tor    nothing" 
in    war,    and    our    own    naval    history    illustrates    the 

ins-  oi  aged  admirals. 
Admiral   Converse   also   support-    the    vi< ■■. 

lessor  on  the  subject  of  a   general  stafl   for  the 
Na\  v.  and   .1-  to    the    necessit] 
addil  ional  cruis 

SWEDEN. 

\  corresponded  -ends  me  the  following  parti* 
about  the  Swedish  Naw  to  supplement  my  note 

or   two  back.     There  are   three  armoured   gun- 
boats and   a   submarines   building,   in   addition  to  the 
Is    previously   enumerated.         These    tour   ves 
d  to  be  completed  by  the  end  of  1' 
year,  as  well  as  the  t.b.d.   of   the  -       When 

tiny  are  finished  the  composition  of  the  Swedish  Navy 
Will    be  :     Twelve   armoured    1  i  four 

monitors,     seven     armoured     gunboats,     five    t.b.d.'s, 
31  t.b.'s,  eighteen  oi   the   firsi        ss,  ten  gunboats,  two 
t.b.d.'s,  an  1     various    out    of    date 
training  ships,  or  other  auxiliai 


9  1 4 


PAGE'S     WEEKLY. 


December  23,  1904. 


"SMOKE    PREVENTION    AND    FUEL    ECONOMY." 


>~T~*  HE  author's  object  in  compiling  this  book, 
which  is  based  upon  the  German  work  of 
E.  Schmatolla,  has  been  to  bring  before  fuel- 
users  the  principles  of  fuel  combustion  and  the 
means  by  which  the  practice  of  fuel  combustion 
has  been  carried  out — too  often  with  little  or 
no  consideration  of  the  physical  and  chemical 
conditions  involved.  They  are  strongly  of 
opinion  that  coal  of  bituminous  quality  is 
capable  of  perfect  combustion,  and  that  black 
smoke  is  merely  so  much  evidence  of  im- 
properly designed  appliances.  This  defect 
may  be  due,  either  to  insufficient  knowledge 
of  the  scientific  principles  of  combustion  on 
the  part  of  the  designer,  or  to  parsimony  011 
the  part  of  the  owner  of  the  plant.  A  know- 
ledge of  this  work  put  into  practical  effect 
should  remedy  the  former  evil,  while  the  latter 
problem  can  only  be  overcome  by  greater 
insistence  on  the  part  of  the  sanitary 
authorities.  The  first  section  of  the  work 
deals  with  the  chemistry  of  the  combustion 
process  ;  this  is  followed  by  a  discussion  on 
furnace  construction  and  mechanical  stoking, 
which  is  succeeded  by  an  informing  chapter 
on  improved  methods  of  burning  fuel,  from 
which  we  take  the  interesting  diagram  re- 
produced below,  showing  an  application  of 
a  Lras  generator  to  the  firing  of  a  boiler. 


The  generator  and  the  boiler  here  illustrated 
are  one  of  a  series,  arranged  in  parallel  on  a 
common  gas  flue  H.  The  boilers  are  of 
Lancashire  or  Cornish  type.  In  front  of  each 
tube  is  a  gas-combustion  chamber  Y,  YlT  Y,. 
Air  is  supplied  through  a  main  S  through 
branch  pipes  S,,  S,  to  the  individual  combus- 
tion chambers.  At  R  is  a  coil  to  superheat 
the  steam  supplied  to  the  generator  through 
the  blower  L,  which  induces  an  airflow  under 
the  grate.  This  air  is  heated  in  the  wall 
channels  1.  Water  gas  is  thus  produced  to 
some  extent.  It  leaves  the  generator  at  a 
temperature  of  600  deg.  C.  (=  1,112  deg.  F.),  and 
some  of  this  heat  is  saved  in  the  steam  coil  R. 
The  gas  passes  through  a  pipe  gi  to  the  water- 
sealed  bell  Z,  and  thence  to  the  chamber  Y, 
through  a  regulator  e.  Air  is  admitted  at  o,  o1( 
and  thorough  mixture  is  secured  by  means  of 
the  baffles  n,  n,,  n,.  This  air  is  heated  in  the 
space  between  the  combustion  chambers  and 
the  outer  casing.  The  combustion  chamber  is 
mounted  on  a  carriage,  and  the  bell  Z  being 
raised,  severs  the  one  joint  between  the  gas- 
producer  and  the  furnace.  Another  bell  at  S., 
serves  to  disjoint  the  secondary  air-main. 

"Smoke  Prevention  and  Kuel  Economy''  Bv  W.  H.  Booth. 
M.Amer.Soc.C.E.,and  fohn  B  C  Kershaw,  V  I.C.  Constable  and  Co. 
6s.  net. 
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NOTES    ON    PORTLAND   CEFTENT. 


By   Herbert   E.   Bellamy 


THERE  is  hardly  anj  material  used  bj  th 
rchitect,  or  builder,  which  is  of  so  much 
importance  ind  interest  as  Portland  cement,  and  the 
engineer,  architect,  or  builder,  is  confronted  by  no 
problem  mon  difficult  than  to  say  whether  a  particular 
kind  1  when    placed  in  any  work,  will   behave 

in  .1  ,i  ined  way.     Kspecialh  is  this  true  with  an 

artificial  cement. 

Hi.  i   testing  cement    1-  to  determine  two 

factor^.     Firstly,  whether    the  product  of    a    cement 

will    attain    the    desired    strength    quickly    enough    to 

Le  it   to  l«\ti    safely  all  stresses  designed   for   it  ; 

secondly,  whether  it  will    afterwards    fall    below    that 

strength. 

Preference  should  be  given  to  a  testing  machine 
which  applies  a  pressure  at  the  rate  of  4001b.  in  one 
minute. 

Difficulties  are  experienced  in  working  the  machine 
at  so  slow  a  speed,  the  impulse  being  jerky  when  applied 
slowly  by  the  hand.  The  writer  has  obtain'.  1  a 
difference  of  40  per  cent,  between  two  briquettes  mixed 
both  from  the  same  cask  of  cement  when  the  times 
were  thirty  and  sixty  seconds  for  the  tests  respectively. 
The  tests  may  be  made  under  the  following  heads: 
colour  spei  ific  gravity,  grinding,  setting  properties, 
strength,    soundness,    coolness,    miscellaneous   tests. 

The  accompanying  diagram-  (figs.  1  and  2)  illus- 
trate how  a  complete  record  of  tests  can  be 
kept  for  official  reference  for  any  period.  As  they 
explain  themselves  there  is  no  necessity  to  enter 
into  an   elaborate  description   of  them. 


drical  settling  chamber  receiving  pipeproje* 

from  the  upper  portion  of  the  1  I  be 

joints  are  airtight,  and  the  settling 
with  a  closely  fitting  lid.     A   weighed   sample  ot  the 

material  is  placed  in  the  glass  vessel,  which  is  then 
clamped  to  the  end  of  the  metal  tube,  a  stopcock 
on  the  air  tube  is  opened  and  as  air  issues  from  the 
serration  of  the  bra-  tubes  it  earn.-  away  the  im- 
palpable portion  of  the  cement,  which  passes  into  the 
settling  cylinder.  When  the  glass  is  removed  and 
the  residue  weighed  it  is  easy  to  determine  the  pro- 
inn  1  ion  of  active  material  taken  by  the  air,  the 
iluum  being  anything  from  50  to  5o  per  cent.  In  a 
sure  test  the  proportion  of  fine  material  passing  the 
in- dies  would  be  much  greater,  but  when  samples  of 
the  same  cements  were  thus  tested  for  comparison, 
the  variation  was  not  more  than  1  per  cent.  The 
flourometer  tests  for  fineness  is  not  intended  to  super- 
sede recognised  tests  for  other  properties  of  cement 
but  there  is  no  doubt  that  it  will  be  found  in  every 
way  reliable. 


NEW     TE8TS    OF     FINENESS. 

Ii  is  a  well-established  fact  that,  other  things  being 
equal,  the  inter  the  cement  the  greater  will  its  sand- 
carrying  capacity  be,  and  when  a  finely-ground  cement 
1-  mixed  with  sand  it  .gives  a  much  higher  average 
strength  than  th  it  mixed  with  a  coarse-ground  cement. 

To  ascertain  the  cementitious  value  of  the  material 
a  new  form  of  testingapparatus — the  Goscham  Flouro- 
meter has  been  devised.  It  consists  of  a  conical  glass 
in  which  the  cement  is  placed,  a  brass  tube  having 
a  serrated  end  passing  through  the  cement  and  resting 
on  the  bottom  of  the  glass,  a  sheet  metal  tube,  to 
lower  end  ol  which  the  tesl   glass  1-  secured,  a  cylin- 


NEAT    CEMENT. 

Fig    1.      Test  diagram  showing  tensile  strength  in  lbs. 

per  sq    in.     . 

With  regard  to  the  test  ot  setting  qualities 
111  which  the  Vicat  and  Gilmore  needles  are  used, 
initial  setting  as  ascertained  by  the  Vicat  w 
should  not  take  place  in  less  than  twenty-five 
minutes,  nor  final  settling  under  two  hours. 
rhe  Gilmore  needle,  which  is  not  so  well  known 
...  the  Vicat,  consists  oi  a  steel  needle  one- 
twelfth  of  an  inch  in  diamel  I  with  a  weight 
ll,..  and  of  a  steel  needle  one  twenty-fourth  of  an 
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inch  in  diameter,  and  a  weight  of  1  lb.  In  use,  the 
points  of  the  needles  rest  upon  the  specimens,  and 
are  held  between  the  ringers  in  a  vertical  position. 
The  moment  when  the  coarse  needle  fails  to  sink 
into  the  cement  is  called  the  time  of  initial  setting; 
when  the  line  needle  no  longer  penetrates,  the  moment 
of  rinal  setting. 

TESTS     OF     STRENGTH. 

These  may  be  divided  into  compressive  and  tensile  tests, 
the  latter  including  transverse  tests.  Compression  tests 
are,  of  course,  rarely  carried  out,  and,  as  a  matter  of 
fact,  the  ratio  of  compression  to  tensile  strength  is 
uniform,  the  resistance  to  compression  being  about 
twenty  times  the  tensile  strength. 

To  measure  tensile  strength  a  machine  which  applies 
the  stress  automatically  at  a  uniform  rate  is  preferable 
to  one  controlled  entirely  by  hand.  The  test  must  be 
made  immediately  after  taking  the  briquettes  out 
of  the  water,  and  while  they  are  still  wet.  The  standard 
breaking  weight  usually  specified  is  400  lb.  on  the 
sectional  area  of  one  square  inch.  The  tensile 
strength  of  Portland  cement  has  been  increased 
'luring  the  past  decade,  and  there  are  some 
cements  which  will  stand  a  tensile  stress  of 
600  lb.  per  square  inch.  A  cement  having  great 
tensile  strength  after  a  short  interval  of  setting  can 
only  be  obtained,  however,  by  using  a  maximum 
amount  of  lime  in  the  manufacture,  and  an  excess  of 
lime  in  the  cement  may  cause  it  to  expand  in  the 
work  months  after  it  is  used.  Over-limed  cements 
are  moreover  totally  unfit  for  use  in  sea  water. 

The   test   just   mentioned  applies  to  a    seven   days' 
cement  ;    but  a  period  of  twenty-eight  days  is  better. 


Neat  tests  are  getting  obsolete,  and  the  test  with  sand 
three  parts  to  one  of  cement,  is  preferable. 

The  first  table  given  indicates  the  tensile  strength  per 
square  inch  of  Portland  cement  mortars  as  compared 
with  the  same  class  of  cement  neat  as  tested  by  the 
writer. 


Ape  and  time 

Proportion  of  clean  sand  tc 

cement. 

immersed. 

Neat        ,  .    , 

n                  1      1   to  1 

Cement. , 

2  to  1 

3  to  1 

4  to  1 

5  to  I 

1  week 
1  month 
3  months     . . 
C  months     . . 

440       !     140 
676       I     328 
680           530 

|     645 

66 
189 
447 

483 

49 

98 

28t 

306 

17 

62 

149 

250 

6 
42 

98 
197 

The  second  table  shows  the   superiority  of  fineness 
to  strength. 


Neat. 

Three  of  Sand. 

Five  of  Sand. 

CD 

10  2  per 
cent. 

Sifted  so 
as  to 

102  per 
cent. 

left  on 

All  passed 

10-2  per 

All  passed 

<D   3 

residue 
on  a 

pass  all 
through 

through 
sieve  of 

cent,  left 
on  sieve 

through 
sieve  of 

<•£ 

sieve  of 

sieve  of 

2-580 

3-2-257 

of  2-580 

32-257 

pa 

2-580 

32-257 

meshes 

meshes 

meshes 

meshes 

meshes 

per 

per 

per 
sq.  inch. 

per 
sq. inch. 

sq  inch. 

sq.  inch. 

sq.  inch. 

sq.  inch. 

Weeks. 

lb.  per 

lb.  per 

lb.  per 

lb.  per 

lb.  per 

lb.  per 

sq.  inch. 

sq.  inch. 

sq.  inch. 

sq.  inch. 

sq   inch. 

sq.  inch. 

1 

353 

346 

75 

252 

31 

136. 

4 

538 

380 

171 

330 

97 

208 

8 

585 

169 

206 

358 

118 

223 

25 

710 

495 

282 

397 

166 

272 

CEMI.M     MORI  \i:    3    TO     I. 

Fig.  2.      Diagram    designed   to  show  tensile  strength  in 
lbs.  per  ^q.  in. 


Tests  for  soundness,  or  constancy  of  volume  in 
setting,  should  be  a  prime  test,  and  attention 
should  be  directed  to  the  importance  of  tests  for 
coolness.  Reference  may  be  made  to  miscellaneous 
tests  for  cement  to  as<  ertain  if  it  is  over  or  under-limed, 
and  the  chemical  test  is  also  important,  as  more  than  2 
per  cent,  of  magnesia,  or  1 1  per  cent,  of  sulphuric  acid 
is  held  to  be  injurious  to  Portland  cement.  The  writer 
regards  microscopic  tests  as  of  little  value  where  the 
adulterated  matter  lias  been  fineh  ground.  With 
reference  to  the  use  of  slag  iron  for  adulteration,  this 
has  been  refused  both  for  cement  making  and  as  an 
aggregate  for  concrete,  because  of  the  lime  it  com. 
but    it    is    I  led    that   properly   treated    slag   is 

sometimes  used  as  the  basis  of  a  good  Portland  cement. 


From  a  Taper  read  Civil  and  Mechanical  Engineers' 
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THE    UNDERTYPE    ENGINE. 


By  J.   C.    R.   Adams. 


Previous  articles  by  the   same  author  on  the  subject  of  Portable   Engines  will  be  found   in  the  July, 
Vugust,  September,  and   October   numbers   of  Page's  MAGAZINE,  and  in  the  subsequent  number^   of 

Page's  Weekly. 


/^\CCUPYING  a  position  intermediate  be- 
tween the  portable,  or  semi-portable,  and 
the  stationary  steam-engine  proper,  we  have 
the  undertype  engine,  perhaps  the  most  adapt- 
able and  convenient  prime  mover  ever  devised 
for  permanent  installations  of  moderate  power. 

The  credit  of  having  actually  originated  this 
variety  is  commonly  ascribed  to  Messrs.  Manning 
and  Wardle,  the  well-known  locomotive  en- 
gineers of  Leeds,  who.  about  the  year  i860 
combined  a  small  single  cylinder  side-crank 
horizontal  engine  with  a  locomotive  boiler, 
upon  the  same  bedplate.  The  type  proving 
successful,  several  examples  were  made  from 
time  to  time,  but  for  some  reason  or  other  the 
manufacture  was  discontinued,  and  the  under- 
type  1  ngine  fell  into  disuse  for  a  time. 

In  1872  Messrs.  Robey  and  Co.,  Ltd..  of 
Lincoln,  introduced  the  Robey  engine,  in 
the  form  of  a  double-cylinder  horizontal  engine 
under  a  loco-type  boiler,  the  whole  bearing  a 
marked  resemblance  to  a  locomotive  engine 
divested  of  its  wheels.  The  original  intention 
of  this  engine  was  its  adaptation  to  winding 
and  sinking  purposes,  in  place  of  the  overtype, 
or  semi-portable,  mining  engine,  in  the  manu- 
facture of  which  this  firm  was  then  largely 
engaged.  It  will  readily  be  seen  that  in  the 
new  pattern  it  was  possible  to  keep  the  winding 
drums  and  gearing  upon  the  ground  level, 
instead  of  carrying  them  upon  brick  or  stone 
piers,  with  an  elevated  platform  for  the  driver 
as  necessary  in  the  larger  sizes  of  the  overtype 


winding  engine  hitherto  employed.  With  the 
undertype  engine,  it  became  possible  to  place 
the  levers  operating  the  brakes,  clutches,  re- 
versing gear,  and  regulator  in  convenient 
proximity  to  the  fire-door,  so  that  one  man  only 
was  necessary  for  both  driving  and  firing. 

The  Robey  engine  proved  an  immediate 
success,  and  many  thousands  of  examples  for 
general  driving  and  industrial  purposes  have 
since  been  made  by  Messrs.  Robey. 

The  advantages  claimed — and  with  good 
reason — for  the  undertype  engine  may  be  sum- 
marised as  follows  :  Great  saving  of  time  and 
expense  of  fixing.  Within  a  few  hours  of 
delivery,  even  a  200-h.p.  engine  of  this  class 
may  be  run  into  position,  and  the  boiler  filled  up , 
little  or  no  foundation  beyond  a  well  ballasted 
and  level  floor  being  required.  The  weight  of 
the  boiler  and  its  contained  water  are  amply 
sufficient  to  secure  the  engine  against  move- 
ment, without  being  bolted  down  to  the  founda- 
tion, while  the  boiler  itself  is  absolutely  free 
from  any  strains  due  to  the  working  of  the 
engine. 

The  space  occupied  in  proportion  to  the 
power  developed,  is  considerably  less  than  for 
any  form  of  stationary  engine  with  separate 
boiler.  There  are  no  exposed  steam  pipes, 
hence  dry  steam  is  secured— an  important 
advantage.  The  use  of  a  brick  chimney  is 
dispensed  with,  as  the  iron  funnel  supplied 
with  the  engine  can  be  lengthened  to  suit  any 

situation. 

1 
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Messrs.    Robey  and  Co.,   Ltd.,   manufacture 
these  engines  in  the  following  sizes,  : — 

ROBEY     SINGLE     UNDERTYPE     ENGINES    (FIG.    2). 


Horse  Power. 
Noml.       Effective. 

Dia. 

iinder. 
Stroke 

Revs. 

Total 

Weight. 

Cwts. 

4 

i    12 

7 

IO 

150 

^2 

5 

10-15 

7^ 

10 

150 

63 

6 

12-18 

12 

135 

70 

8 

16-24 

10 

12 

135 

96 

10 

20-30 

1 1 

14 

125 

1  12 

12 

24-36 

12 

16 

I  12 

123 

15 

30-45 

13 

18 

[  OO 

16O 

DOUBLE     CYLINDER 

(FIG.  1). 

0 

I2-I8 

6 

IO 

150 

74 

8 

16-24 

7 

12 

135 

100 

IO 

2O-3O 

7i 

12 

135 

113 

12 

24-36 

H 

12 

135 

132 

14 

28-42 

9 

14 

125 

137 

16 

32-48 

10 

14 

125 

170 

20 

40-60 

1 1 

16 

112 

^^5 

25 

50-75 

12 

18 

IOO 

270 

30 

60-9O 

13 

18 

iOO 

3io 

40 

80-I20 

15 

22 

82 

450 

50 

IOO-15O 

16 

24 

75 

">oo 

Fig.  1  illustrates  a  variation  applicable  to 
all  classes  oi  Messrs.  Robey's  undertype  engines, 
viz.,  the  substitution  of  wrought-iron  or  steel 
girders  for  cast-iron  in  the  bedplate.  The  main 
bearings  of  these  engines  are  connected  by  tie- 
rods  to  the  cylinders  as  in  the  portable  engines 
with  which,  indeed,  many  of  the  working  parts 
are   interchangeable. 

Automatic  expansion  gear,  on  the  lines  illus- 
trated in  a  previous  article  ("  Compound 
Portable  Engines,"  (figs.  13-14),  can  be  applied 
in  place  of  the  ordinary  throttling  governor, 
with  excellent  results  as  regards  fuel  consump- 
tion   and    regularity    in    running. 

While  the  single  cylinder  undertype  is  well 
adapted  for  small  installations  for  ordinary 
industrial  purposes,  and  the  double  cylinder 
engine  is  pre-eminently  fitted  fo:  winding  and 
sinking,  the  use  of  non-compound  engines  of 
this  class  for  driviig  purposes  of  any  magnitude 


FIG.    2.      SINGLE   CYLINDER    ROI5EY   ENGINE. 
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MINING    NOTES. 


GOLD     DREDGING     IN     VICTORIA. 

The  gold  dredging  industry  of  Victoria  is  making 
steady  progress  year  by  year,  the  reason  given  being 
that  the  facility  with  which  ground  intended  to  be 
operated  on  bv  dredges  can  be  thoroughly  and  in- 
expensively tested  beforehand,  enabling  a  near  1 
proximation  of  its  value  being  arrived  at  before  large 
sums  of  money  are  expended  in  machinery,  etc.,  which 
might  eventually  not  be  required.  The  total  quantity 
of  material  treated  during  1903  by  dredge  mining 
and  hydraulic  sluicing  by  gravitation  was  7,963,927, 
as  against  6,911,697  cubic  yards  for  the  previous  year. 
The  gold  obtained  showed  an  increase  of  8,957  oz., 
being  42  ,066  oz.  as  against  33,109  oz.  ;  and  the  average 
yield  of  gold  per  cubic  yard  of  alluvia  treated 
was  2-39  gr.,  as  against  2-i9  gr.  for  the  previous  year. 
In  all,  fifty-one  dredge-mining  plants,  comprising 
fifteen  bucket  dredges,  twenty-three  pump  hydraulic 
sluices,  ten  jet  elevators,  and  three  rotary  hydraulic 
plants  were  in  operation,  as  well  as  fourteen  plants 
for  hydraulic  sluicing  by  gravitation,  and  at  the  end 
of  the  year  fourteen  other  plants  were  in  cours  of 
construction. 

THE     EFFICIENCY     OF     ROCK      DRILLS. 

In  a  recent  issue  of  the  Mining  Magazine  Mr.  Lucius 
I.  Wightman  gives  an  instructive  summary  of  t Ile- 
uses of  compressed  air  in  mines.  Small  in  size,  but 
vast  in  its  possibilities,  the  rock  drill,  he  says,  stands 
first  among  the  applications  of  compressed  air  to 
mining  operations.  The  rock  drill  made  possible  the 
mine  of  to-day,  and  the  superior  economy  and  effective- 
ness of  machine  over  hand  methods  are  no  longer 
questioned.  The  only  question  at  issue  is  the  type 
of  drill  to  be  used,  and  this  all-important  point  is  too 
often  determined  by  conversational  and  convivial 
prowess  of  a  salesman,  rather  than  by  the  merits 
of  the  machine  itself.  Probably  no  machine  tool 
is  more  severely  abused  than  the  rock  drill  and  this 
very  fact  suggests  sturdy  strength  and  hardy  dura- 
bility as  ess,  ntials.  These  in  themselves  call  for  the 
greatest  simplicity  of  mechanism.  The  fewer  tin- 
parts,  the  simpler  their  form,  and  the  stronger  their 
material  the  better.  The  drill  which  uses  the 
volume  of  air  per  minute  is  not  necessarily  the  most 
economical.  The  onlv  true  measure  of  drill  1 
is  the  volume  of  air  required  per  inch  of  hole  drilled. 


COMPRESSED     AIR     FOR     HOISTING, 

Compressed   air   for  hoisting,  dr.   Wightman 

has  long  since  passed  the  doubtful  stage.  For  large 
surface  hoists  steam  still  holds  the  field  against  all, 
but  in  underground  workings — at  winzes,  up-raises 
short  inclines — the  hoister  driven  from  the  air 
line    1  ssfully  discharged  its  duties.      In   these 

locations,  far  from  the  surface,  steam  is  forbidden 
by  the  loss  in  transmission  ;  the  fumes  from  a  gasoline 
hoist  prohibit  its  use  ;  and  electric  power  is  probably 
not  available.  But  if  an  air  pipe  is  at  hand  nothing 
else  is  necessary.  \s  mines  develop  and  cost  of  fuel 
increases,  compressed  air  for  hoisting  will  receive 
more  general  adoption.  The  large  air  hoist,  taking 
air  from  a  high-grade  compressor  plant,  driven  directly 
or  electrically  from  a  water  power,  will  certainly  show 
an  economy  higher  than  that  of  a  steam  hoist  with  high- 
priced  fuel  and  water,  and  will  compare  favourably 
with  the  direct  electric  hoist.  But  it  will  have  to  be 
properly  designed,  and  reheating  must  secure  the 
economies   of   expansive  working. 

THE     FUTURE     OF     COMPRESSED     AIR. 

Mr.  Wightman  is  emphatic  in  laying  down  that 
the  future  of  compressed  air  in  mine  operation  dies 
along  the  lines  of  general  application  already  approved. 
Future  advances  will  result  in  greater  economies — 
LOmies  in  production,  distribution  and  application. 
In  production,  cheaper  power  and  improved  design 
in  motive  and  compressing  machinery  will  reduce 
the  cost  per  unit  volume  of  air  compressed.  In 
distribution,  the  alluring  possibilities  of  the  "  return 
pipe  "  or  "  closed  circuit  "  system  will  be  developed 
to  the  utmost.  In  application,  improved  design 
will  add  to  machine  effectiveness  and  new  types  will 
be  found.  The  use  of  reheaters — open,  for  surface 
working,  and  internal  combustion,  for  underground 
work — will  secure  greater  economy  through  expansive 
use  of  the  air.      Higher  air  pressures  will  secure  more 

ut  compression,  render  more  effective  the  woi 
tool,  and  increase  the  commercial  efficiency  of  the 
entire  installation.  Advancement  in  mine  methods, 
operation,  and  management  will  1"-  secured  only  by 
careful  study  of  the  lines  of  present  compressed  air 
nee,  aided  by  a  readiness  to  branch  out  along  new 
line-  as  they  are  suggested  by  sound  theory  and  ap- 
I    by   stern   engineering   judgment. 
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SIR    CHRISTOPHER 

CIR  CHRISTOPHER  FURNESS,  whose 
name  is  equally  well  known  as  a  ship-owner, 
shipbuilder,  engine-builder,  colliery-owner,  and 
iron  manufacturer,  was  born  at  West  Hartlepool, 
on  April  23rd,  1852.  At  the  outset  of  his  career  he 
did  not  appear  to  have  decided  upon  following" 
any  particular  vocation,  but  upon  the  comple- 
tion of  his  education,  he  became^  associated 
in  business  with 
his  brother,  Mr. 
Alderman  Furness, 
J.  P.,  importer  of 
foreign  produce,  for 
whom  he  travelled 
as  a  commercial 
representative. 

Before  the  out- 
break of  the  Franco- 
G  erman  War  in 
1870,  a  line  of 
steamers  plied  regu- 
1  a  r  1  y  between 
Hamburg  and 
Hartlepool,  but  at 
the  commencement 
of  hostilities  the 
Elbe  was  blockaded 
and  traffic  suspend- 
ed. Christopher 
Furness,  who  was 
then  eighteen  years 
of  age,  was  sent  by 
his  b  ro  t  h  e  r  to 
Sweden     in     order 

to  arrange  some  important  business  transactions 
on  behalf  of  the  firm.  While  the  war  was 
in  progress  he  remained  in  Sweden  and  Denmark, 
and  dispatched  from  there  many  cargoes  of  the 
various  commodities  handled  by  his  brother's 
firm.  On  his  return  to  England,  in  conside- 
ration of  the  successful  manner  in  which  he  had 
accomplished  this  commission  he  was  made  a 
partner  in  the   business.       Seven    years   later 
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FURNESS,    MP.,    D.L. 

prompted  by  a  desire  to  enter  a  field  of  greater 
industrial  activity,  he  dissolved  partnership 
with  his  brother  and  established  himself  as  a 
shipowner. 

When  the  senior  partner  retired  from  the 
firm  of  Messrs.  Edward  Withy  and  Co.,  ship- 
builders, Mr.  Furness  acquired  his  interest  and 
shortly  afterwards  an  amalgamation  was  effected 

with  his  own  firm. 
This  firm  was  the 
first  among  ship- 
builders to  adopt  an 
extensive  system  of 
flanging,  instead  of 
riveted  bars  and 
plates,  in  almost 
every  part  of  the 
vessel. 

In  1882  he  went 
to  Canada,  and  as  a 
result  of  his  con- 
ference with  Sir 
John  Macdonald, 
the  Prime  Minister, 
it  was  decided  that 
a  line  of  steamers 
should  ply  from 
London  to  Halifax 
and  St.  John. 

He  was  returned 
Member  of  Parlia- 
ment for  the 
borough  of  Hartle- 
pool  in  189  1, 
and  was   re-elected  in  iyoo. 

Sir  Christopher  Furness  is  the  Lord  of  the 
Manors  of  Cundall  and  Grantley,  Deputy- 
Lieutenant  of  the  County  of  Durham  and  the 
North  Riding  of  Yorkshire.  In  May,  1895, 
Queen  Victoria  bestowed  upon  him  the  honour 
of  knighthood  in  recognition  of  the  valuable 
services  he  had  rendered  to  shipping  and 
commerce. 


FURNESS.     M.P.,    D.L. 
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PROFESSOR    GISBERT    KAPP. 

PROFESSOR  GISBERT  KAPP,  who,  as  we  announced  in  a 
P  previous  issue,  was  recently  appointed  to  the  Chair  of 
Fleet rical  Engineering  at  the  University  of  Birmingham  is  an 
Aust    an        He    first  came  to    England    in    1875,    and   about  seven 

Plater  he  became  engineer  to  Messrs.  Cromptons  w.rks  at 
yA  1  ford  In  188S  his  elucidation  of  the  law  of  the  magnetic 
Crt  brought  him  into  considerable  prominence,  and  for  a  short 
circuit  b™2e«2  year  he  was  a  partner  in  the  firm  of  Messrs. 
^^^^^thefirrtd^ou,  from  Professor  Kapp's 
f  1      He  Practised  as  a  consulting  engineer  in  London  until  1894. 

design.     H prac   se  a         t    as   seCretary  to  the 

v  T     ?  D it cher Ftektrotechniker,  and  subsequently  he  became 
l^Lo^^cLtr^  at'the  Charlottenburg  School. 
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New  Petrol  Motor-Car  for  G.N.R*  Branch  Lines* 


'T^HE  economical  operation  of  short  branch 
line  traversing  sparsely  populated  country, 
has  been  long  one  of  the  most  important 
problems  of  railway  management,  and  it  is 
generally  admitted  that  inefficiency  of  working 
arises  from  the  necessity  of  employing  steam 
locomotives. 

The  ordinary  steam-hauled  train  operates 
to  the  best  advantage  either  over  long  distances 
or  where  traffic  is  fairly  dense,  but  is  unsatis- 
factory where  traffic  is  light,  for  the  reason 
that  it  is  impossible  to  materially  reduce  the 
number  of  operators.  Even  under  conditions 
which  would  permit  the  use  of  short  trains,  it 
has  been  incumbent  to  employ  two  men  on 
the  locomotive  and  at  least  one  guard  on  the 
train.  In  addition  to  the  use  of  a  considerable 
amount  of  rolling-stock  for  unremunerative 
traffic,  there  are  the  stand-by  losses  which 
must  be  a  very  serious  matter  in  the  case  of  a 
railway  system  on  which  branch  lines  are 
numerous.  It  is  evident,  that  under  such 
conditions,  an  automobile  type  of  car  pre- 
sents obvious  advantages,  and  recognising  the 
possibilities  of  such  a  type  of  vehicle,  railway 
managers  have  evinced  the  keenest  interest 
in  the  development  of  a  self-contained  coach 
for  railways. 

For  some  time  past  a  good  deal  of  experi- 
mental work  has  been  carried  on  by  various 
railways  throughout  the  country  to  determine 
which  type  of  automobile  seemed  best  suited 
to  their  peculiar  conditions. 

While  some  railways  have  been  carrying 
out  experiments  with  steam  automobiles,  others 
have  adopted  petrol  cars,  and  in  one  case  a 
combined  petrol  and  electric  has  been  employed. 
But  though  an  automobile  system  immediately 
reduces  the  operating  staff,  gives  a  greater- 
degree  of  flexibility  and  obviates  the  necessity 
of  much  rolling  stock  lying  idle,  there  are  at 


the  same  time  certain  conditions  which  the 
automobile  must  meet,  even  presuming  that  a 
reliable  type  of  motor  is  obtained,  in  order  to 
ensure  its  successful  application.  It  is  essential 
that  such  a  vehicle  should  deal  with  traffic  under 
periods  of  abnormal  demand,  and  yet  be  capable 
of  economical  operation  if  traffic  is  light. 
Moreover,  under  some  conditions  it  would  not 
be  sufficient  that  an  automobile  should  be 
powerful  enough  to  draw  its  own  load,  because 
there  are  cases  where  it  would  be  an  advantage 
for  such  a  vehicle  to  be  able  to  draw  an  extra 
coach,  a  goods  van,  or  horse  box. 

During  the  past  few  months  the  Great  Northern 
Railway  have  been  carrying  out  most  interesting 
experiments    in    this    direction.     Probably    no 
line  m  the  country  has  a  larger  number  of  branch 
lines  traversing  thinly  populated  districts  than 
this  company,  and  as  on  other  railways,  many 
of   these   branch    lines   were    unremunerative, 
Yet,  as  a  feeder  to  the  main  line  system,  the 
short  branch  lines  were  exceedingly  necessary. 
and    under    these    conditions    an    automobile, 
if  a  satisfactory  one  could  be  devised— appeared 
to    offer    considerable    advantages.     With    this 
clearly  before  them,  the  Great  Northern  Rail- 
way  Company   have   been   operating    a   petrol 
car.    which,    while    being    valuable    in    demon- 
strating the  possibilities  of  this    class  of  vehicle 
under    special    conditions,    is    also    interesting 
on    account    of    new    features    which    in    many 
respects   constitute  a  distinct   advance   in    tin- 
type  of   vehicle.     The   car   has   been   specially 
designed  by  Messrs.  Dick.   Kerr,   and  Co.,   and 
in  evolving  it  they  have  been  able  to  utilise 
their    special    experience    in    electric    tramcar 
construction.     The    system    of     applying    two 
electric  motors  to  a  tramcar  has  been  copied 
in    the    automobile,    two   petrol    engines   being 
employed,  which  are  connected  to  a  shaft  in  a 
manner  which  will  be  described. 
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The  car.  which  is  now  being  operated  on 
the  Great  Northern  Railway,  will  be,  in  all 
probability,  utilised  on  one  of  the  branch  lines 
running  from  Hatfield.  The  seating  capacity 
is  32  passengers,  but  it  is  obvious  that  this  can 
be  considerably  increased,  and  the  firm  is 
already  engaged  on  a  larger  type  of  car,  which 
will  not  only  carry  considerably  more  passengers, 
but  will  also  provide  a  certain  amount  of 
space  for  luggage. 

The  whole  of  the  machinery  is  assembled 
upon  a  frame,  which  is  directly  supported  from 
the  axles.  It  is  thus  entirely  insulated  from 
the  body  of  the  coach,  with  the  consequence  that 
even  while  standing  at  a  station  the  noise' and 
vibration  from  the  engines  is  quite  imperceptible 
to  the  passengers. 

As  already  indicated,  following Vthe  practice 
now  generally  employed  in  electrically  driven 
cars,  the  motive  power  consists  of  two  engines. 
This  not  only  minimises  the  risk  of  breakdown, 
but  gives  a  better  distribution  of  weight. 
The  engines  are  not,  however,  connected 
independently  to  the  axles,  although  both 
axles  are  driven,  but  under  normal  circum- 
stances drive  on  to  a  common  longitudinal 
shaft,  which  is  connected  to  the  axles  by 
bevelled  gearing.  To  overcome  the  difficulty 
of  one  axle  over-running  the  other,  owing  to 
any  possible  inequality  in  the  diameter  of  the 
wheels,  a  special  form  of  differential  gear  is 
introduced,  and  combined  with  this  special 
gear  is  the  reversing  mechanism.  The  engines 
are  connected  through  independent  clutches 
to  a  common  change  speed  box  from  which  the 
power  is  transmitted,  by  means  of  the  longi- 
tudinal driving  shaft  referred  to  above,  into 
gear  boxes  suspended  on  each  axle,  and  at  this 
point  the  engine  speed  is  1  educed  as  required 
on  the  axles  by  means  of  single  reduction 
gearing  very  similar  to  that  used  in  the  electric 
tramway  motors. 

1  he  design  of  the  car  and  its  experimental 
operation  have  been  under  the  personal  super- 
vision of  Mr.  Oliver  Bury,  the  General  Manager  of 
the   Great   Northern    Railway   Company 
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QUESTIONS    OF    THE    DAY. 

III. — The  National  Encouragement  of  the  British   Inventor:  How   Can    it  be 

Secured  ?     (Continued  from  page  856.) 


HE  correspondence  on  this  im- 
portant question,  which  has 
appeared  regularly  in  Page's 
Weekly  since  October  28th, 
is  based  upon  the  following 
questions  : — 

1. — Do  you  consider  that  the  new- 
Act  will  offer  a  satisfactory  solution 
to  the  difficulties  of  patentees,  and  in  what  direction 
do  you  advocate  further  legislation  ? 

2. — What  is  your  opinion  as  to  the  effect  of  the 
yearly  fees  which,  in  the  event  of  renewal,  are  at 
present  payable  between  the  fifth  and  fourteenth 
years  ?  Should  the  British  Patent  Department  be  run 
so  as  to  produce  a  profit  for  the  Exchequer  by  the 
penalising  of  the  inventor  ?  Should  the  Patent  fees  be 
reduced  to  the  proportion  of  those  charged  by  the 
American  Patent  Department  ? 

3. — What  do  you  consider  should  be  the  constitution 
of  the  proposed  searching  staff,  and  how  far  should  the 
search  extend  ?  Do  you  consider  that  the  examining 
staff  to  carry  out  the  provisions  of  the  New  Patent 
Act  should  be  supervised  by  a  council  of  practical 
and  acknowledged  experts,  selected  by  the  Govern 
ment  ? 

4. — How  many  years  do  you  consider  patents  shouid 
run  ?  Do  you  think  seventeen  years'  effective  duration 
without  further  taxation,  as  in  America,  an  equitable 
arrangement  ? 

5. — Have  you  encountered  any  instances  in  which 
our  existing  patent  regulations  have  strangled  an 
invention? 

6. — Do  you  consider  that  the  term  of  a  patent  life 
should  be  proportionate  to  the  importance  of  the 
invention,  and  to  the  time  and  money  expended  in 
its  commercial  perfection  ? 

7. — Is  it  your  opinion  that,  when  challenged,  the 
inventor  should  be  required,  at  a  certain  period  of, 
say,  any  time  after  four  years  from  the  date  of  appli- 
cation, by  affidavit,  to  prove  that  he,  the  inventor, 
has  done  his  utmost  to  secure  the  commerical  working 
of  his  invention  ? 

8. — Do  you  thin  kit  advisable  that  the  Patent  Depart- 
ment should  offer  prizes  for  the  encouragement  of  the 
inventor  ? 

9. — Do  you  consider  that  the  life  of  a  patent  should 
date  from  the  time  when  it  is  commercially  perfected , 
but  limited  to  a  period  of  seven  years  ? 

10. — Should  a  foreigner  who  has  patented  an  article 
in  England,  be  allowed  to  import  the  article,  manu- 
factured abroad,  into  England,  unless  he  can  prove 
that  he  has  attempted  to  secure  the  manufacture  on 
fair  terms  in  this  country  ? 

ii. — Should  there  be  a  council  appointed  by  the 
Patent  Office  Department  to  determine  rates  of  royalty 


and  licenses,  and  take  into  consideration  the  time  and 
money  risk  involved  in  protecting  an  invention  in 
order  to  fix  the  term  of  years  to  be  allowed  the  inventor 
in  which  to  secure  a  fair  recompense  ? 

12. — Should  patent  cases  be  tested  before  a  special 
tribunal  of  technical  and  legally  trained  experts,  instead 
of  the  Judges  with  little  or  no  knowledge  of  practical 
science  ? 

The  following  are  among  the  further  letters 
received  up  to  the  time  of  going  to  press  : — 

115,   Cannon   Street,  E.C. 
To   the   Editor  of   Page's   Weekly. 

Dear  Sir, — My  replies  to  your  queries  are  as 
follows  : — 

1.  No  :  the  limited  search  among  British  patent- 
only  is  very  little  use  so  long  as  the  courts  take  into 
consideration  anticipations  from  other  sources. 

2.  (a)  Renewal  fees  are  not  only  useful  for  keeping 
up  the  Patent  Office,  but  also  in  weeding  out  useless 
patents. 

(b)  Yes  ;  I  think  so. 

(c)  No. 

3.  (a)  The  search  should  extend  to  fifty  years  or 
other  term,  beyond  which  the  courts  should  disregard 
anticipations. 

(b)  Yes  ;  examiners  from  20  to   25   years  of    age 
cannot  have  had  much  experience. 

4.  (a)    Fifteen  or  seventeen  years,  in  my  opinion. 
(b)    No. 

;.  Yes  :  but  there  must  be  some  such  instances  in 
any   event. 

6.  No  ;  but  greater  facilities  might  be  provided 
for  prolongations  in  exceptional  cases. 

7.  Xo  :  compulsory  license  provisions  are  better. 

8.  No:  the  Patent  Department  should  not  offer 
prizes. 

9.    No  ;  the  present  provisions  are  better. 

10.  No  :  he  should  not  be  allowed  to  import,  except 
as  stated. 

1 1 .  Yes  ;  or  it  might  be  left  to  the  tribunal  mentioned 
in  Question  12. 

1  2.     Certainly. — -Yours  faithfully. 

S.  E.  Gunvox,  F.C.I.P.A. 


19-19A,  Imperial  Buildings, 

Ludgate  Circus,  E.C. 
To^the_  Editor   of   Page's    Weekly. 

Dear  Sir,— Inventors  are  a  class  of  people  who  should 
be  encouraged  instead  of   being  followed  by"despicabl  • 
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treachery,  and  the  agents  of  hostile  businesses,  making 
it  almost  impossible  for  them  to  gain  a  livelihood.  I 
reply  to  your  questions  :  — 

1.  I  advocate  further  legislation  in  the  direction 
of  a  British  Imperial  patent  covering  the  Empire. 

2.  All  yearly  fees  in  the  event  of  renewal,  or  those 
which  are  at  present  payable  between  the  fifth  and 
fourteenth  years  are  an  outrage  on  invention. 

3.  The  finest  searching  staff  procurable  should  be 
employed. 

4.  Patents  should  run  for  seventeen  years. 

5.  Strangled  an  invention  !  They  always  do,  to 
the  injury  of  the  nation  in  the  long  run. 

6.  No,  not  at  all  ;  the  nearer  to  Rome  the  worse 
the  catholic.  An  examiner  does  not  realise  what  an 
invention  may  lead  to. 

7.  Where  invested  interests  and  trusts  are,  they  do 
all  they  can  to  prevent  the  output  of  competing  inven- 
tions ;  and  right  should  not  be  hampered. 

8.  No  ;  don't  inflict  agony  upon  the  poor  inventor, 
and  get  others  in  the  same  unremunerative  field. 

9.  When  issued  the  life  should  be  commenced,  but 
years  made  up  by  special  act  to  pay  for  fighting 
towards  perfection  without  remuneration. 

10.  Protection  for  manufacturers  is  all  that  will 
save  England   from  bankruptcy. 

1 1 .  Compulsory  licenses  are  good  and  bad  ;  but 
Patent  Board  acting  for  inventor  and  would-be  user 
might  help.  Both  time  lost  and  money  risk  don't  pay 
inventors. 

12.  Yes;  patent  cases  should  be  tried  before  a 
Patent  Court  consisting  of  technical  and  legally  trained 
experts.  The  files  of  the  United  States  Patent  Office, 
the  finest  in  the  World,  can  be  procured,  and  good 
search  for  the  state  of  the  art  made  by  the  examiners. 

Yours  faithfully, 

B.  C.  Pole. 

Re  Patent  Laws. 

70,  Gracechurch  Street, 

London,  E.C. 
To  the  Editor  of  Page's  Weekly. 

Sir, — Mr.  Thwaite  apparently  considers  that  the  more 
patents  existing  in  a  country,  the  better  the  conditions 
of  its  industry.  He  favours  the  American  system, 
whereby  a  patent  once  granted  requires  no  renewal 
fees  ;  and  he  considers  an  invention  to  be  lost 
to  the  country  if  the  patent  protection  ceases.  He 
ignores  the  fact  that  most  scientific  discoveries  are  not 
patented  at  all,  and  the  fact  that  most  of  the  detail 
improvements  that  usually  form  the  subject  of  patents 
would  probably  be  developed,  if  valuable  in  them- 
selves, irrespective  of  patent  protection. 

If  a  patent  as  such  were  a  public  benefit,  there  would 
be  no  occasion  to  limit  its  duration  ;  but  everywhere 
a  patent  is  made  a  terminable  monopoly,  whereby 
the  inventor's  gain  is  temporary,  and  the  subse- 
quent public  gain  is  unlimited. 

The  sole  reason  for  granting  a  patent  is  to  give  the 
patentee  a  temporary  monopoly,  so  that  he  shall  have 
a  limited  personal  and  pecuniary  interest  in  develop- 
ing his  invention  for  the  ultimate  benefit  of  industry  in 
general. 

Mr.  Thwaite  omits  to  mention  that  the  United  States 
is  the  only  country  of  importance  where  renewal 
fees  on  patents  are  not  required,  nor  does  he  mention 
that  the  German  renewal  fees  are  about  three  times 


as  heavy  as  the  British,  while  Germany  enforces  a 
rigid  working  of  the  patent  ;  and,  in  short,  that  the 
German  policy  is  to  restrict  patent  protection  as  much 
as  possible. 

On  Mr.  Thwaite's  theory,  then,  Germany  ought  to 
be  in  a  far  worse  position  than  England,  as  her  practice 
is  the  opposite  extreme  to  the  American.  Our  own 
law  is  a  characteristic  compromise  between  the  two 
extremes,  and,  as  now  amended,  appears  on  the  whole 
to  be  the  most  equitable. 

Mr.  Thwaite  shows  that  only  one  British  patent 
in  fourteen  is  maintained  throughout  its  term.  He 
does  not  mention  that  a  very  considerable  proportion 
of  these  British  patents  that  are  allowed  to  lapse  are 
held  by  Americans,  Germans,  and  other  foreigners  ; 
but  the  fact  is  that  no  nation  takes  any  regard  of  nation- 
ality of  patentees,  invention  being  the  one  thing  in 
view. 

It  is  conceded,  therefore,  that  no  matter  what  tht 
nationality  of  the  patentees,  the  bulk  of  them  find 
their  patents  not  worth  the  moderate  renewal  fees 
In  other  words,  the  great  bulk  of  patents  prove  ab 
solutely  worthless  ;  and  surely,  if  an  inventor,  after 
four  years,  cannot  raise  ^5  for  its  renewal  fee,  and  a 
fee  rising  £1  annually  till  the  end  of  the  fourteen  years, 
then  it  must  be  to  the  public  interest  that  the  patent 
should  lapse,  the  invention  become  public  property 
(so  that  its  worth,  if  any,  without  monopoly,  can  be 
tested),  and  the  inventor  himself  left  free  to  devote 
his  attention  to  some  more  useful  matter. 

Regarding  the  development  of  industry  in  America, 
Mr.  Thwaite  appears  to  confuse  cause  and  effect. 
He  argues  that  industry  is  healthier  in  America  than 
here,   because  there  are  more  patents  existing  there, 

Those  who  know  American  industrial  conditions 
are  not  agreed  that  they  are  healthier,  but  with  twice 
our  population  (of  very  mixed  races),  a  rapid  develop- 
ment of  resources  there  is  inevitable  ;  and  with  the 
American  appetite  for  novelty  as  novelty,  and  the 
national  concentration  on  the  struggle  for  wealth,  the 
local  conditions  are  favourable  to  the  development 
of  inventions,  quite  apart  from  patent  laws. 

But,  just  as  in  America  there  are  innumerable  laws 
that  are  never  applied,  so  there  one  finds  a  tendency 
to  evade  or  ignore  patent  rights  ;  and,  consequently, 
the  enormous  number  of  existing  patents  rarely  affords 
effective  monopoly,  and  does  not  much  check  f  the 
diffusion  of  useful  inventions,  unless  they  are  powerful!  v 
backed. 

On  the  other  hand,  in  Germany,  such  patents  as 
are  granted  and  kept  in  force  under  their  restrictive 
methods,  are  far  more  effective  protection  to  their 
inventors. 

It  is,  of  course,  conceivable  that  a  foreigner  holding 
a  British  patent  can  artifically  prohibit  its  manufacture 
here,  and  create  a  market  for  his  foreign-made  in- 
vention ;  but  his  advantage  can  only  be  temporary, 
and  this  country  will  benefit  by  his  creating  a  demand 
which  will  be  met  locally  on  the  expiry  of  his  patent. 

It  is  impossible  to  frame  any  law  under  which  no 
hard  cases  will  arise.  Let  us  by  all  means  compare 
the  practice  of  other  nations  with  our  own,  but  let  us 
always  bear  in  mind  also  the  difference  in  local  con- 
ditions. Industry,  nowadays,  is  cosmopolitan ;  any 
valuable  invention  quickly  spreads  throughout  the 
world.  The  development  of  invention  is,  therefore, 
a  general  benefit,  and  the  wisest  policy  is  to  have  the 
minimum  of  restriction  on  the  natural  growth  of  in- 
dustry. Yours  faithfully, 

Charles  Erith. 
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Additional  Waterworks  for  Bloemfontein. 

The  new  waterworks  at  Mazel's  Poort  were  officially 
opened  by  Lord  Milner  on  November  19th,  in  the 
presence  of  a  distinguished  company,  who  were  much 
gratified  at  the  visible  results  of  fourteen  months' 
construction  work,  and  the  removal  of  all  anxiety 
as  to  sufficient  supply  lor  the  city  in  the  future. 

A  weir  has  been  constructed  of  concrete  across 
the  Modder  River,  360  ft.  in  length,  22  ft.  wide  at 
base,  and  5  ft.  wide  at  summit,  raising  the  water 
level  12  ft.  The  weir  rests  on  a  foundation  of  solid 
rock  and  forms  a  pool  about  three  miles  long,  with  a 
storage  capacity  of  207,000,000  gallons.  There  are 
three  concrete  settling  tanks  each  holding  2,000,000 
gallons,  and  five  sand  filter  beds  with  a  total  area  of 
22,000  square  feet. 

The  rising  main  from  Mazel's  Poort  to  Bloemfontein 
is  12  in.  diameter,  of  cast  iron,  thirteen  miles  long. 
The  water  from  the  river  passes  through  a  tunnel 
500  ft.  long  to  the  engine-house,  the  floor  of  which  is 
50  ft.  above  the  river  to  avoid  risk  of  flooding.  The 
machinery  was  supplied  by  Messrs.  Glenfield  and 
Kennedy,  Ltd.,  Kilmarnock.  It  consists  of  four  Lanca- 
shire boilers,  20  ft.  by  6  ft.  6  in.  diameter,  two 
sets  of  triple  expansion  engines  each  with  a  capacity 
of  650,000  gallons  per  24  hours  against  a  lift  of  650  ft., 
and  two  well  engines  with  Ashley  pumps,  each  of 
1,000,000  gallons  capacity  in  24  hours. 

The  works  were  designed  by  Mr.  H.  F.  Peet,  Assoc. 
M.Inst.C.E.,  city  engineer  to  the  Corporation  of 
Bloemfontein.  Another  weir  is  in  course  of  con- 
struction at  Mockesdam,  above  Mazel's  Poort,  with 
a  capacity  of  460,000,000  gallons,  which  will  also  be 
available  for  Bloemfontein  in  the  near  future. 

Gibraltar  Harbour  Works. 

The  construction  of  the  Commercial  and  Coaling 
Mole  at  Gibraltar  has  been  steadily  proceeded  with, 
and  it  is  expected  by  the  Navy  Lean  Works 
Department  that  the  work  will  be  completed  and 
the  mole  fully  equipped  and  brought  into  use  early 
111  1905.  Accommodation  will  then  be  provided 
in  an  enclosed  harbour,  with  a  depth  ranging  from 
30  to  20  ft.,   for  vessels,  which  will  be  able  to  lie  in 


security  alongside  a  wharf  and  coal  or  discharge  cargo. 
or  take  in  a  supply  of  fresh  water  at  any  hour  ot 
day  or  night  with  facility  and  dispatch. 

Electric  Railway  up  Mont  Blanc. 

The  recently  sanctioned  railway  up  Mont  Blanc 
will  be  the  highest  in  the  world.  The  franchise  for 
this  achievement  has  been  granted  by  the  French 
Government  to  Messrs.  Deraud  and  Duportal.  The 
railway  will  have  its  lower  terminus  at  the  town  oi 
Fayet,  and  will  climb  the  southern  slope  of  the 
mountain  range  to  the  summit  three  miles  above. 
Owing  to  innumerable  engineering  difficulties  in  the 
scheme,  the  railway  will  follow  a  tortuous  route. 
It  will  be  electrically  operated,  the  necessary  motiv>- 
power  being  supplied  from  the  mountain  torrents 
and   waterfalls   abounding   in    the   district. 

Rails  for  Fast  Traffic. 

The  following  summary  and  conclusions  are  from 
the  International  Railway  Congress  report  on  the 
question  of  rails  for  lines  with  fast  trains  : — 

Experience  seems  to  prove  that  neither  metal 
sleepers  nor  longitudinal  sleepers  are  suitable  for  busv 
lines  with  fast  traffic.  The  weight  of  rails  tend* 
to  increase  with  the  speed.  Heavy  rails  have  certain 
advantages  over  light  rails  ;  the  track  require - 
maintenance  and  fewer  renewals,  the  rails  get  worn 
less  and  break  less.  With  excellent  rolling  stock 
and  well-balanced  locomotives,  the  necessity  of  usin^: 
heavy  rails  is  not  so  paramount. 

Putting  in  the  rails  so  that  the  web  is  vertical 
has  more  disadvantages  than  advantages.  It  would 
be  desirable  to  have  a  wider  head,  and  to  have  a  flat 
rolling  surface  like  the  tyre,  so  as  to  prevent  the 
hollowing  out  of  the  latter  by  the  mutual  action  of 
the  two  bodies  in  contact.  The  minimum  thickness  of 
the  head  can  be  reduced  to  35  centimetres  (if  in.). 
By  widening  the  head,  the  surfaces  on  which  the  fish- 
plates can  bear  are  increased  ;  this  reduces  the  excessive 
wear  of  the  rail  and  fishplate  surfaces  in  contact  with 
each  other,  and  consequently  the  deformation  of  the 
joint  ;  for  this  same  reason,  the  steel  used  for  fishplates 
should  be  as  hard  as  that  used  for  the  rails,  contrary 
to  the  usual  but  erroneous  practice.  It  may  be 
possible    to    do    away    with    metal    bedplates    (which 


93° 


PAGE'S     WEEKLY. 


Decembek  23,  1904. 


appear  to  make  the  running  less  smooth  by  using  oak 
or  beech  sleepers. 

The  manufacture  of  Thomas  steel  rails  has  made 
considerable  progress  during  the  last  few  years  ; 
these  rails  resist  wear  as  well  and  do  not  break  more 
frequently  than  rails  manufactured  by  other  proci 
The  rails  must  be  rolled  at  a  low  temperature  :  850 
degrees  C.  (1,562  degrees  F).  Rails  rolled  at  a  too 
high  temperature,  with  a  coarse  crystallisation,  can 
be  improved  by  reheating  to  a  suitable  temperature. 
In  order  to  have  steel  of  good  quality,  it  is  desirable 
in  the  case  of  Vignoles  rails,to  roll  sections  with  flanges 
thick  at  the  edges  at  least   |§in. 

Specifications  laying  down  that  part  of  the  ingot, 
bloom  or  rolled  bar  that  is  to  be  cut  off  should  not 
specify  the  exact  amount  to  be  cut  off  :  the  better 
the  manufacture,  the  less  the  licmidation  and  piping 
is  there  and  the  less  need  to  be  cut  off. 

The  chemical  composition,  in  percentages,  of 
rails  should  be  about  :  silicon,  o-i  ;  manganese,  1  to 
P2  ;  carbon,  0-5  ;  sulphur  and  phosphorus,  less  than 
O'l.  Is  it  true  that  the  resistance  to  wear  is  increased 
by  increasing  the  proportion  of  silicon  to  o-5  per 
cent.  ? 

Steel  having  an  ultimate  tensile  strength  of  at  least 
41-27,  and  even  of  4445  tons  per  square  inch,  and  an 
elongation  of  10  per  cent.,  is  to  be  preferred  for  rails  ; 
lor  special  track  appliances,  it  is  advisable  to  use  even 
1  steel.  Steel  for  the  tvres  of  locomotives  and 
i  \ press  rolling  stock  must  be  hard  and  tough  ;  it  should 
have  an  ultimati  tensile  strength  of  at  least  44"45 
tons  per  square  inch,  and  an  elongation  of  15  to  20 
per  cent. 

Nickel  steel  is  not  used  lor  rails  and  it  is  unnece- 
to  try  it  lor  European  traffic  ;  heavy  rails  of  hard 
lolled  at  a  sufficiently  low  temperature  seem  to  be  more 
e<  onomit  al  ev<  a  al  places  where  there  is  an  abnormal 
. 1  mount  of  wear  and  tear.  Nickel  steel  might  be  tried 
for  tyres.  Several  systems  of  supported  and  suspended 
rail-joints  tried  ;    but  sufficient  time  lias  not 

\  1  1  elapsed  to  mab   il  po  sible  todr  m  any  (  ou<  lusions. 
Reducing  the  width  oi   the  expansion  gap  in  the  case 
v  long  rails  should    be   I 

Broken    joints  (in    the  case  oi  59  ft.  or  longer  rails) 

tobi    prefei  ints  opposite  to  one  another. 

Welded  joints  are  not  to  be  recommended.    It  is  desirable 

to  have  long  rails  ;    59  ft.  is  now  a  usual  length  ;    per- 

it  would  be  possible  to  go  to  78  ft.  9  in.,  if  there 

were   no   difficulties   of   transport.     Would   it   not   be 

possible  to  make  trials  oi  tight  joints  without  expansion 

over  long  distances,  which  would  fulfil  the  same 

functions    as    welded    joints  ? 

Creeping  is  counteracted  without  difficulty. 


OBITUARY. 

It  was  as  recently  as  October  28th,  that  a  biographic.il 
notice  of  Sir  Lowthian  Bell  appeared  in  Pages  Weekly, 
and  the  photograph  which  appears  on  page  901  of  this 
issue  was  specially  taken  for  this  journal  only  a  few 
weeks  ago.  The  distinguished  metallurgist,  one  of  the 
founders  of  the  Iron  and  Steel  Institute,  was  at  the  time 
of  his  death,  President  of  the  Institution  of  Mining 
Engineers. 

Mr.  John  Allen  McDonald,  chief  engineer  of  the 
Midland  Railway  Company,  died  on  Sunday  last  at 
his  residence  at  Borrowash,  near  Derby.  He  succeeded 
Mr.  A.  A.  Langley,  as  chief  engineer  in  1890.  As  chief 
engineer  his  principal  task  was  the  construction 
of  Heysham  Harbour,  for  which  he  was  joint  engineer 
with  Mr.  G.  X.  Abernethy, 

The  news  of  the  sudden  death  from  heart  failure 
of  Lieut. -Colonel  Sebastian  Smith,  V.D.,  F.S.I., 
M.I.M.E.,  was  received  with  great  regret  in  mining 
circles.  He  was  a  Fellow  of  the  Society  of  Arts,  and 
received  the  gold  medal  for  the  improved  method 
of  breaking  down  coal  by  compressed  lime  cartridges  ; 
he  was  also  the  inventor  of  the  patent  safety  pit  head 
props. 

Mr.  Joseph  Nasmith,  whose  death  is  announced 
was  the  author  of  several  standard  books:  "Modern 
Cotton  Spinning  Machinery,"  "  Modern  Mill  Con- 
struction," and  "  The  Students'  Cotton-Spinning." 
He  was  for  many  years  editor  of  the  Textile  Recorder, 
and  had  been  President  of  the  Manchester  Association 
of  Engineers. 

The  death  of  Mr.  T.  V.  Sigvold  Muller,  the  well-known 
railway  engineer,  is  reported.  He  was  in  the  course  of  a 
long  professional  career  associated  with  the  Great 
Eastern,  and  through  the  firm  of  Peto,  Brassey  and 
Betts  with  the  Chatham,  the  Metropolitan,  and  other 
railways.  He  also  acted  as  engineer  to  railways  in 
Turkey  and  in  Brazil  and  Ecuador. 

Mr.  Charles   Belk  was  the  senior  partner  in  the  iirm 

oi  Roberts  and  Belk,  one  of  the  oldest  and  best-known 

field  houses.     He  occupied  the  position  of  Master 

1   in  1885,  and  alw  tys  took  a  kern  interest  in  the 

1  ommen  ial  de\  elopmenl  oi  Shi  meld. 

By  the  death  of  Mr.  William  Ford  Smith,  the  founder 
and  chairman  of  Messrs.  Smith  and  Coventry,  Ltd., 
Salford,  Lancashire  has  lost  an  eminent  engineer. 
Mr.  smith  contributed  valuable  papers  at  different 
times  to  the  Proceedings  of  the  Iron  and  Steel 
Institute,  of  which  he  was  a  member,  and  he  will  be 
remembered  for  his  labours  in  connection  with  machine 
tools,  for  which  he  took  out  many  patents. 
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THE    PASSENGER     LIFT    INSTALLATION     AT    SHEPHERD'S 
BUSH     STATION,     C.L.R. 


ONE    ot     i!r     largest    installatn >n>   of    electrically 
driven    hydraulic   lifts    erected    by    Messrs.     R.. 
Waygood  and  (  o.,  Ltd.,  is  to  be  found  at  the  Shep 
herd's  Hush   Si  ition  of  the  Central  London    Rail 


1  IMP    CONTROLLER. 

where  they  have  now  been  running  a  sufficient  time 
to  entirely  justify  their  introduction  under  the  special 
conditions  prevailing  at  this  terminus. 

The  four  lilts  are  installed  side  by  side,  and  are  each 
capable  of  carrying  from  60  to  70  passengers.  They 
are  contained  in  two  wells,  each  about  23  ft.  in 
diameter,  and  lined  with  cast  iron  segments,  the  total 
ilt  being  41  ft.  io  in.  from  the  line  to  street  level. 
Each  lift  has  its  own  hydraulic  jigger  or  multiplying 
cylinder,  whi<  h  is  worked  downward  and  is  made  with 
twin  rains  m  separate  cylinders,  in  order  to  economist 
space.  The  sheave  frame  at  the  lower  end  of  each 
ram  has  two  large  multiplying  sheaves,  and  there  is 
also  a  frame  secured  to  the  top  ends  of  the  cylinders, 
which  has  one  sheave.  This  arrangement  gives  a  ratio 
of  4  to  1,  the  stroke  being  10  ft.  5].  in.,  in  order  to 
raise  the  cage  41  ft.   10  in. 


Eai  »pes,  any 

one  of  which  is  of  ample  strength  ti  maximum 

litj  "I  accidenl 

doubly  sure,  however,  a  ■ 

■  ■  ided  for  each  Int.  consisting  1 

whii  I'  to  the  cage,   and   I 

•  il  safety  rope  can  lie  ma  ! 

■  oi  two  powerful  rolled 

would  hold  th  position 

two  sets  of  three- throw  plunger  pumps  are  motor 
driven,  each  pump  serving  an  accumulator  weighted 
pressure  of  about  600  lb.  per  square  inch,  at  the 
rate  of  50  gallons  per  minute.  The  40  brake-horse- 
power compound-wound  motors  run  at  a  speed  oi 
revolutions  per  minute,  when  working  at  500  volts 
pressure  under  full  loads.  Each  is  provided  with  a 
special  controller,   and  i-;  operated   by   pilot  swit 


FRAMEWORK     01      CAGES. 


Thelitis  travel  at  the  rate  of  about  250  ft.  per  minute, 
and  make  the  journey  up  and  down  in  about  1  2  seconds. 
They  work  smoothly,  and  have  already  gained  a  repu- 
tation  for  easy  starting  and  stopping. 
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TECHNICAL   EDUCATION. 


The  Association  of  Technical  Institutions. 

An  organisation  which  has  been  doing  a  good  deal 
of  useful  work  in  an  unobtrusive  manner  during  the  last 
ten  years  is  the  Association  of  Technical  Institutions. 
Prof.  J.  Wertheimer,  B.Sc,  B.A.,  who  inaugurated  tbe 
Association,  and  was  for  a  long  period  its  hon.  secretary, 
now  acts  as  Chairman  of  the  Council,  while  Mr.  G.  H. 
Pope,  M.A.,  B.C.L.,  J. P.,  D.L.,  and  Principal  S.  H.  Wells, 
are  respectively  Treasurer  and  Secretary.  As  far  back  as 
1893  it  was  felt  that  those  engaged  in  the  work  of 
technical  education  ought  to  be  in  a  position  to  speak 
collectively  when  necessary,  hence  the  formation  of  the 
association.  Its  objects  are  :  (a)  To  provide  a  medium 
for  the  interchange  of  ideas  among  its  members  ;  (6)  to 
influence,  by  combined  action  where  desirable,  Parliament, 
county  councils,  and  other  bodies  concerned  in  promoting 
technical  education  ;  (c)  to  promote  the  efficient  organisa- 
tion and  management  of  technical  institutions,  facilitate 
concordant  action  among  governing  bodies,  and  aid  the 
development  of  technical  education  throughout  the  United 
Kingdom. 

Sir  John  Gorst,  K.C.,  M.P.,  is  the  President  of  the 
Association.  His  predecessors  in  office  were  :  Sir 
William  Mather,  M.  P.,  the  late  Right  Hon.  A.  J.  Mundella, 
M.P.,  the  Right  Hon.  Sir  Bernhard  Samuelson,  Bart., 
F.R.S.,  the  Right  Hon.  Earl  Spencer,  K.G.,  Sir  Swire 
Smith,  the  Right  Hon.  Sir  William  Hart  Dyke,  Bart.,  M.P., 
the  Right  Hon.  Lord  Avebury,  D.C.L.,  F.R.S.,  and  Sir 
John  Wolfe-Barry,  K.C.B.,  F.R.S. 

Industrial  Education  in  Germany. 

According  to  the  United  States  Bureau  of  Statistics, 
the  phenomenal  success  of  the  German  Empire  in 
manufactures  and  commerce  is  due  in  very  large 
measure  to  its  splendid  system  of  education,  particu- 
larly in  the  branches  designed  to  aid  manufactures 
and  commerce.  These  are  the  industrial,  art, 
technical,  commercial,  and  commercial  high  schools. 
A  series  of  reports  on  industrial  education,  covering  the 
entire  educational  system  of  the  empire,  but  laying 
particular  stress  on  the  schools  that  affect  manufactures 
and  commerce,  has  been  prepared  by  Mr.  Ernst  C. 
Meyer,  deputy  United  States  consul  at  Chemnitz. 
This  paper  is  the  first  of  the  series,  which  will  be  pub- 
lished in  the  following  order  :  ( 1 )  The  German  system 
of  education  ;  (2)  The  evolution  of  German  schools  ; 
(3)  German  industrial  schools  and  their  relation  to 
German  industrial  life  ;  (4)  Primary  industrial  con- 
tinuation schools  ;  (5)  Classification  of  German  industrial 
schools  ;  (6)  German  textile  schools  ;  (7)  German 
schools  for  builders  ;  (8)  The  engineering  schools  of 
Prussia;    (9)    German    schools    of    technology;      (10) 


German  mining  schools;  (11)  German  navigation, 
shipbuilding,  and  naval  engineering  schools;  (12) 
German  schools  for  woodworkers;  (13)  General  trade 
schools  of  Germany  ;  (14)  German  trade  schools  for 
women  ;  (15)  Commercial  schools  of  Germany ; 
(16)  German  schools  for  industrial  art  ;  (17)  Technical 
high  schools  of  Germany;  (18)  Administration  of  the 
German  system  of  industrial  education  ;  (19)  Summary 
and  criticism  of  German  industrial  educational  system. 
Taken  in  connection  with  the  series  of  reports  on  the 
German  Empire  which  appeared  a  few  months  ago  in 
the  Times,  the  reports  of  Mr.  Meyer  will  be  found  very 
suggestive. 

Mining-  and  Metallurgical  Education. 

One  of  the  points  brought  out  in  the  discussion  of 
Mr.  Jenkins'  paper  on  the  organisation  of  Mining  and 
Metallurgical  Education  at  the  Institution  of  Mining 
and  Metallurgy,  was  that  a  three  years'  course  was 
far  too  short  in  which  to  cover  all  the  ground  that 
ought  to  be  covered  in  a  first-class  School  of  Mines. 
From  the  standpoints  not  only  of  the  teacher,  but  also 
that  of  a  professional  worker,  Mr.  Jenkins  said  he  had 
for  a  long  time  been  led  to  consider  that  the  amount 
of  time  that  a  student  has  to  spare  for  his  studies 
was  the  most  important  of  the  factors  that  put  a 
limit  to  the  thoroughness  of  his  preparation  at  the 
present  day,  and  he  noticed  with  some  satisfaction 
the  concensus  of  responsible  opinion  in  the  discussion 
that  the  courses  of  study  suitable  for  the  engineer 
to-day  should  cover  at  least  four  years  instead  of 
the  three  that  have  so  far  been  by  many  persons 
considered  to  be  sufficient. 

The  technical  school  was  surely  replacing  much  of 
the  work  of  pupilage.  It  was  becoming  increasinglv 
difficult  for  the  conscientious  master  to  discharge 
his  full  duties  to  pupils,  owing  to  the  complexitv 
of  modern  work,  and  the  pupil  had  to  supplement 
the  deficiency  by  his  own  effort.  The  tendency 
was  for  more  and  more  of  the  work  to  pass  to  the 
schools. 

Post-graduate  courses  in  mines  and  works  replaced 
the  work  that  formerly  was  done  by  the  master  for 
his  apprentice  to  some  small  extent,  and  was  most 
valuable  ;  but,  unfortunately,  they  could  not  apply- 
to  the  great  majority  of  cases.  The  author  held 
with  many  of  the  speakers  that  a  study  of  such  subjects 
as  works  costs,  or  the  management  of  men,  belongs 
strictly  to  the  sphere  of  industrial  activity,  and  to  a 
much  more  advanced  stage  of  a  man's  career  than 
the  scholastic  one. 
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LABOUR    IN   NOVEMBER. 


■M— IIWnmilHW>l.«i  , 


BOARD  OF  TRADE  returns  show  thai  employment 
in  November  was,  on  the  whole,  dull,  and  rather 
worse  than  a  month  ago.  In  the  274  Trade  Unions  with 
.in  aggregati  membership  of  577,268  making  returns, 
40,244  (or  7*0  per  cent.)  were  reported  as  unemployed 
at  the  end  ol  November,  as  compared  with  6*8  per 
cent,  at  the  end  of  October,  and  6#o  per  cent,  at  the 
end  "i  No-\  1  mber,  1903. 

COAL    MINING. 

Employment  in  tins  industry  continued  moderate. 
The  number  ol  days  worked  by  the  collieries  was  less 
than  in  the  November  of  any  year  since  1895.  A,t 
collieries  employing  541,071  workpeople,  the  pits 
worked  an  average  of  5  •  1 4  days  per  week,  as  compared 
with  5"i6  in  October,  and  5*24  in  November,  1903. 
At  the  pits  for  which  returns  have  been  received  the 
number  oi  workpeople  employed  in  November  was 
rather  larger  than  in  both  October,  1904,  and  November, 
1903.  The  following  table  shows  the  average  time 
worked  by  the  pits  in  the  various  districts:  — 


No.  of 

Average  No.  ol 

Days 

Increase  ( +) 

!  Workpeople 

worked  per  week 

by  the 

or  Decrease 

Collieries  in 

•our 

I  —  )  in  Nov., 

in  Nov., 

Weeks  ended 

i904,ascom- 

1904,  at  the 

pared  with 

I    Collieries 
included  in 

Nov. 
26th, 

Oct. 
22nd, 

Nov. 

A 

A 

the  Table. 

1904. 

1 904. 

1903. 

ago. 

year 
ago. 

ENGLAND   &    \    ALES. 

Days . 

Days. 

Days. 

Days 

Days. 

Northumberland 

4t,074 

511 

533 

5'35 

—  '22 

-  '24 

Durham       

93.976 

536 

5-38 

5'47 

-    -02 

—  'II 

Cumberland            

6,382 

5  50 

5'34 

5'55 

+  -16 

-  05 

South  Yorkshire    

60,040 

5  07 

523 

5'25 

j-'i6 

-  -iS 

West  Yorkshire     

19.924 

4  '40 

478 

4  62 

-  '38      -   '22 

Lancashire  and  Cheshire... 

5o,366 

J  00 

.472 

4  96 

+  '28  1  +  -04 

Derbyshire 

36,957 

4'49 

457 

46S 

-  -oS 

-    >9 

Nottingham  and  Leicester 

26,022 

440 

♦•68 

4'4l 

-  '28 

—    'OI 

Staffordshire          

25.926 

511 

479 

5'22 

+  '32 

—  -n 

Salop,      Worcester,     and 

Warwick 

10,106 

510 

5'3i 

471 

—  '20 

+  '39 

Gloucester  and  Somerset 

8-453 

508 

518 

5'2I 

-    '3 

North  Wales          

IO.37S 

4'9r 

507 

5  51 

-  -16 

-    'DO 

South  Wales  and  Mon.    ... 

112,376 

5'5S 

5 '49 

579 

+   09 

-   '2! 

England  &  Wales  ... 

501,980 

5  12 

619 

522 

-•03 

-  -10 

SCOTLAND. 

West  Scotland        

18,384 

5'2S 

5  27 

5'37 

4-    01 

The  Lothians         

4.926 

574 

575 

5'6l 

—    'Ol 

+  -'3 

15,109 

5-32  ! 

5  26 

536 

4-  -06 

-  -04 

Scotland 

38.419 

5-35 

533 

5  40 

+  -02 

-•03 

IRELAND. 

6,-2 

5  32     • 

4'88 

5'32 

4-  '44 

United   Kingdom   ... 

5)1,071 

5-14 

1 

5  16 

6-24 

-  02     -  -10 

IRON     MINING. 

Employmenl  in  this  industry  continued  gi 
At^the  125  mines  and  open  works  covered  bv  the 
returns  received  from  employers,  the  average  number 
of  days  worked  per  week  during  the  four  weeks  ended 
26th  November  was  5-86,  as  compared  with  5-83  in 
October,  and  574  a  year  ago.  The  number  of  work- 
people employed  was  r8  per  cent,  greater  than  in 
October,  and  2-2  per  cent,  greater  than  in  the  corre- 
sponding month  a  year  ago.  The  following  table 
summarises  the  returns  received. 


No.  em- 

Average 
worked 

Number  of  Days 
per  week  by  the 

Increase  (4-)  or 
Decrease  I  — )  in 
Nov.,  1904.  as 
compared  with 

Districts. 

ployed  in 
Nov.,  1904, 
at  the  Mines 

Mines  in  4  weeks  ended 

included  in 
the  Table. 

Nov. 
26th, 
1904. 

Oct. 
22nd, 

1904. 

Noy. 
21st, 
1903. 

A  moDth 
ago. 

A  year 
ago. 

England— 

Cumberland  and 

Days. 

Days 

Days. 

Days 

Days. 

Lancashire 

4.658 

595 

589 

577 

+   006 

4-   018 

Cleveland 

7.215 

5'9' 

V94 

5  82 

-     O'Oj 

4-   009 

Lincolnshire  and 

Leicestershire ... 

946 

5'82 

577 

5  9' 

+   COS 

—   0-09 

Northamptonshire 

596 

5  S3 

5  8i 

5  71 

-     O  C2 

+   0  12 

Staffordshire  and 

Shropshire 

653 

5  34 

515 

4  45 

4     Oig 

4-   0  89 

Other  places  in 

England 

154 

575 

5'95 

+    0:3 

12 

Total,  England 

14.222 

588 

6-86     ,     6-71 

-     0-02 

0-17 

Scotland    

i.ooS 

5'53 

5'53 

' 

Irsland       

125 

5'9) 

574 

6  00 

" 

-    0  06 

Total  and 

13,355 

8-86 

' — 

5'83           5-74 

-    0-03 

-    0-12 

Averages 

PIG     IRON     INDUSTRY. 

Employment  showed  a  further  slight  improvement, 

but  it  continued  to  be  below  the  level  of  a  year  ago. 
Returns  relating  to  the  works  of  108  ironmasters 
showed    th  furnaces,   employing   about   21,400 

workpeople,   were  in   blast  at    the  end  ol   November, 
compared  with   302  in  October,  and   314  a   year  ago. 
following    table   shows   by   district-    the   number 
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of    furnaces' 'in    blast    at    the    works    included    in    the 
return-  :  — 


Districts. 

Number  of  Furnaces,  included  in 
the  returns,  in  Blast  at  end  of 

Increase  (  +  )  or 

Decrease  (-)  in 

Nov.,  1904,  as 

compared  with 

Nov., 
1904. 

Oct., 
1904. 

Nov., 
1903. 

A 
month 
ago. 

A 
year 
ago. 

Englanb  &  Wales — 

Cleveland' 

Cumberland  &  Lanes. 
S.  and  S.W.Yorks. 
Derby  &  Nottingham 
Leicester,  Lincoln.  1 
and  Northampton  ) 
Stafford  &  Worcester 
S.Wales  &Monmouth 
Other  districts 

77 
32 
13 
36 

25 
30 
15 
6 

77 
31 
13 
56 

25 
30 
15 
6 

80 
3' 
'5 

38 

26 

34 
13 

7 

+    1 

-  3 

+    1 

—  1 

-  4 
+   2 

—  I 

Returned  from       1 
England  &  Wales  | 

234                    233 

244 

+   1 

-10 

Returned  from 

Scotland      70 

69 

70 

4-    1 

Total  furnaces 
Included    In 
returns 

304                   302 

1                         1 

314 

+   2 

-10 

IRON     AND    STEEL    MANUFACTURE 

Employment  showed  little  change  as  compared  with 
nitli  and  a  year  ago.  Returns  relating  to  1940 
works,  employing  73,505  workpeople,  showed  a 
in  the  total  volume  of  employment  during 
the  week  ended  November  26th  of  o'2  per  cent,  as 
compared  with  the  corresponding  w:eek  of  October, 
and  of  O-;  per  cent,  as  compared  with  the  corresponding 
week  oi  Novembei  1903.  The  following  table  shows 
the  changes  m  tin-  number  of  workpeople  employed 
at  194  works  in  Great  Britain,  which  made  returns  to 
th    'I'  partment. 


Number-  employed  in 
week  ended 

Increase  (  +  )  cr 
Decrease  (  — ) 
in  Nov.,  1904,  as 
compared  with 

Nov.  26th 
1904. 

Oct.  22nd 
1904. 

Nov.  28th 
1903. 

Amonth 
ago. 

A  year 
ago. 

England  and  Wales      

Scotland 

61,676 
1 1,829 

61,923 
11, 882 

62,986 

!  ".651 

-  247 

-  53 

—  1,310 
+      17b 

Total      

73.505 

73.805 

74.637 

-    300 

—  1,132 

ENGINEERING    TRADES. 

Employment  generally  was  dull.  It  was  slightlj 
better  on  tin-  whole  than  a  month  ago,  but  was  worse 
tli, in    a    y<  gi        I  he    peri  1  ntage    ol    unemployed 

trade  1  nion  members  a1  the  end  oJ  November  was  ;-s, 

in  1 1.1  red  with  7-9  at  the  end  oi  Octobei    and  6-o 
.it   the  end  oi   November,    1903.     The  percentagi 
the  various  disl  •  tail  in  1  de  toll.  ■• 

:  — 


Increase 

(  +  )  or 

District. 

No.  of 
Members  of 
Unions  at 
endof  Nov., 

Percentage   re- 
turned as  Unem- 
ployed at  end  of 

Decrease  (  — )  in 

percentage  unem- 
ployed for  Nov., 
1904,  as  compared 

1904, in- 
cluded in 

; 

the  returns.* 

Nov., 

Oct., 

Nov., 

Month 

Year 

1904. 

1904. 

1903. 

ago.     s 

ago, 

North-East  Coast       

14,205 

8-4 

7-6 

7'5 

+  08 

+  09 

Manchester     and   Liverpool 

17,436 

9-3 

97 

61 

-  04 

+  32 

District 

Oldham,  Bolton,  and   Black- 

11,258 

121 

120 

78 

+    OI 

+  43 

burn  District 

West  Riding  Towns 

11,701 

9-b 

10-4 

-•2 

-  o-8 

+   24 

Hull  and  LincolnshireDistrict 

3,454 

T 1 

70 

82 

+  o-i 

—   11 

Birmingham,    Wolverhamp- 

6,268 

5'i 

6! 

4'I 

—   1  0 

+    10 

ton,  and  Coventry  District 

Notts.  Derby,  and  Leicester 

4,028 

117 

99 

5  9 

+   rS 

+    58 

District 

London    and    Neighbouring 

12,193 

5'3 

5'4 

49 

—  0  1 

+   04 

District 

South  Coast     

4,019 

2'2 

33 

2'b 

—  n 

-  0'4 

South  Wales  and  Bristol  Dis- 

6,482 

5'I 

5'5 

40 

-  04 

+    VI 

trict 

Glasgow  and  District 

13,733 

9'4 

9'2 

79 

+    0  2 

+   i'5 

East  of  Scotland        

3,604 

n-i 

111 

8'3 

+  2-3 

Belfast  and  Dublin 

3.452 

126 

126 

64 

+    0'4 

+  62 

Other  Districts           

5.449 

5'5 

b'4 

5"2 

-    09 

+  03 

United  Kingdom 

) 

(Including   certain  Unions 
for  which  district  figures 

- 144,036 

7-8 

7-9 

6-0 

-  0-1 

+  1-8 

are  not  available) 

1 

SHIPBUILDING     TRADES; 

Employment  continued  bad,  and  was  slightly 
worse  on  the  whole  than  a  month  ayo,  hut  slightly 
better  than  a  year  ago.  The  percentage  of  Trade 
Union  members  who  were  unemployed  at  the  end  of 
November  was  i6'6,  as  compared  with  i6"i  at  the 
end  of  October,  and  ij'i  at  the  end  of  November, 
1903.  The  following  table  shows  in  detail  the  per- 
centages of  unemployed  Trade  I  nion  members  in 
the    various    districts  :  — 


District. 

.No.  of 
Members 
of  Unions 
at  end  of 
Nov.,  1904 

included 

Percentage 

returned  as 

Unemployed  at 

end  of 

Increase  (  +  )  or 
Decrease  ;  - )  in 
Percentage  for 
Nov.,  1904,  as 
compared  with  a 

in  the 

Nov  , 

Oct.,    Nov., 

Month 

Year 

returns.' 

1904. 

1904-     1903- 

ago. 

ago. 

Tyne  and  Blyth                  

93S2 

173 

| 
i6d      17-8 

+    i'3 

-   0-5 

Wear 

4.792 

I7"0 

I2"5 

300 

+    4'5 

-130 

Tees  and  Hartlepool         

5,106 

280 

259 

15:1 

+    VI 

+  129 

Humber         

2-333 

1 J  9 

150 

"95 

—    0  1 

-    4-b" 

Thames  and  Medway        

4.074 

105 

139 

142 

-    3'4 

-    37 

South  Coast 

3.855 

3'5 

5'2 

66 

-    17 

-    3'i 

Bristol  Channi  1  Ports 

2.690 

15-2 

2T-8 

-    6'3 

-    29 

Mersey           

4,o;6 

157 

■  B'5 

+    1-4 

-    1'4 

Clyde  

12,57; 

160 

15-0 

i6'0 

+    04 

— 

Dundee,  Leith,  and  Aberdeen    ... 

2,2,  <i 

z 

20  9      337 

+    04 

-    64 

Belfast 

2,928 

■  92 

1    ., 

+    05 

+  126 

Other  Districts         

1  - 

'.1  5        9  9 

4-     r6 

+    I'S 

United   Kingdom 

(Inciudin                    1  r.ions  for 
which   district   figures  are   not 

[•  67,601 

16-6     16-1      17-1 

-    0-5      -     .  > 

available) 

/ 

DOCK     AND     RIVERSIDE     LABOUR. 

Employment  during  November  was  moderate, 
about  the  same  as  a  month  ago,  but  worse  than  a  year 
ago.  1  in  i\cra.uc  number  of  labourers  employed 
daily  at  thi  docks  and  principal  wharves  in  London 
during  the  tour  weeks  ended  November  26tb  was 
1  ;,  50  ier   1  'in.    on     the   average 

for  Octob  per  cent,   on   the    average  for 

No\eii 


Decemi 


1904. 
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THE  WEEK  AMONG  THE  TECHNICAL  SOCIETIES. 


MANCHESTER    ASSOCIATION    OF 
ENGINEERS. 


THE     ECONOMIC     VALUE     OF     CAST     IRON. 

\    r\i'i  r    on    this  subjecl  was  read  before  the  last 
meeting   <>t  th  -    Association    by    Mr.    W.    II.   Pretty, 
A.M.Inst.<    I      -'l  which  thefollowing  is  an  abstract : — 
1   1  st  iron  in  various  forms  and  qualities  is    a   com- 
modity so  readily  obtained  in  this  country  at  the  present 
time,  that  one  is  apt  to  forget  its  true  economic  valui 
in    the   arts   and   industries   m    which    it    plays   a   part. 
in  i t-^  turn  has  led  to  an  almost  inexcusable  neglect 
on  the  pari  ol  ■  mmieersand  others  of  a  most  fascinating, 
valuable,  and  •  ducational  industry.      At  the  same  time, 
it    is     an    aid    in   engineering   work   which   cannot   be 
ised.      There  are,  however,  man}-  factors  involved 
in  the  maintenance  of  standard  qualities,  and  rendered 
complex  by  the  great  range  in  quality  and  price 
ot  pig  iron.  et(  ..  each  of  value  for   particular   purposes, 
at  the  founder's  disposal. 

The   pig   irons  produced    at     hot-blast    furnaces  are 

ill  as   No.    1    to  Xo.  4  foundry;    No. 

4   to   Xo.    ;    forge  ;   mottled   and    white  ;     ami   at   cold- 

Eu:  \".    1    to  Xo.    5  ;    mottled  and  white. 

It  \  ould  1"    iii  better  to  grade  these  irons  by  analysis, 

it   only   approximately    correct,    and    the   author 

tin-  opportunity   tor  suggesting   that  a  grading 

ot  pig  iron-  by  analysis,  combined  with  a  lew  phvsical 

and  mechanical  tests,  is  a  fitting  subject  for  research 

and    inquiry    by   engineers   who   require   iron   castings 

for  speeifii    purposes.      I  in-  author  does   not,  however, 

wish  to  convey  the  impression   that  chemical  analysis 

i-    the   key  t<>  tlie  situation. 

I  he  paper  deals  in  a  manner  devised  by  the  author 
with  the  changes  in  analysis  in  tin-  various  numbers 
of  any  particular  brand  ot  pig-iron,  called  by 
him  the  "  Brand  Characteristic,"  and  found  to  be 
ot  much  use  m  estimating  the  economic  valui 
of  pig  irons  tor  various  purposes.  Each  "  Brand 
Chara.  deab     with     one     production     only. 

It  1-  interesting,  says  the  author,  to  note  the  compara- 
tive uniformity  of  the  sulphur  and  phosphorus  111  almost 
all  th  the  same  brand,  and  111  some  cases  the 

ganese  also:    this  1-  oi  special  value  in  changing 
the  numb  1  oJ  the  pig  used  m  any  mixture,  and  ena 
an  estimate  to  be  made  ot   the  effect   "i  altering   the 
percentage   oi    the  remaining   elements  and    to   - 
other  brands,  ,1-  required,  possessing  a  different  "  Brand 


FIG.    1.      TES1    SPECIMEN. 
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Characteristic."  The  most  variable  elements  are, 
graphitic  carbon,  combined  carbon,  and  silicon.  It 
is  hardly  necessary  to  dwell  further  upon  these  con- 
stituents, except  to  point  out  that  by  varying  the 
elements  mentioned,  and  by  a  suitable  choice  of  pig 
iron  and  scrap,  there  can  be  produced  a  material  of 
the  greatest  economic  value  in  the  service  of  man- 
kind, and  possessing  the  mechanical  and  physical 
properties  which  are  necessary  in  the  various  arts  and 
manufactures. 

THE     STANDARD     OF     COMPARISON. 

Fig.  1  shows  a  "  test  specimen  "  used  by  the 
author,  and  the  dimensions  are  as  follows  :  For  heavy 
work  :  A  =  12  in.  ;  B  —  9  in.  ;  C  =  4  in.  ;  D  =  3  in.  ' 
for  light  work  :  A  —  12  in.  ;  B  =  \o\  in.  ;  C  =  4!  in.  ; 
D  =  3}  in.  These  should  always  be  cast  in  a  dry 
mould,  preferably  a  dry  sand  mould,  to  avoid  any 
doubt  upon  the  possibility  of  chilling.  Holes  can  be 
drilled  in  the  back  as  shown  in  the  sketch,  and  to  suit 
the  "  boring  mill  "  used  in  the  operation.  It  is  im- 
portant that  the  specimen  be  held  as  rigidly  as  possible. 

Sufficient  has  perhaps  been  said  to  show  the  necessity 
oi  systematic  work  in  the  foundry,  and  of  recording 
results  from  day  to  day.  Fig.  2  represents  a  sheet 
drawn  up  for  such  a  purpose  by  Messrs.  Gimson  and 
Co.,   Ltd.  ., 

Among  other  things  it  will  be  noticed  that  the 
standard  transverse  test  bar  and  method  of  applying 
the  load  are  carefully  denned.  This  size  of  transverse 
test  bar,  viz.,  2  in.  deep  by  1  in.  wide  by  3  ft.  long 
between  point,  oi  support,  tested  on  edge  with  load 
'ntre  is  an  excellenl  one,  and  is  rapidly  gaining 
ground  in  this  country  as  the  standard  of  comparison. 


MECHANICAL     AND     PHYSICAL     TESTS. 

The  study  of  chemical  analysis  must,  says  the  author, 
be  combined  with  mechanical  and  physical  tests,  and 
he  proceeds  to  consider  them  and  their  bearing  upon 
the  maintenance  of  good  qualities  of  cast  iron  in  the 
foundry,  and  the  extension  of  its  usefulness  in  various 
industries. 

A  few  years  ago,  the  author  was  engaged  in  investi- 
gating the  question  of  strength  in  cast  irons,  its  bearing 
upon  the  high  cutting  speeds  now  in  vogue  in  modern 
machine  tools,  and  also  its  relation  to  specifications 
of  strength,  etc.,  which  had  to  be  satisfied  ;  this  in- 
teresting work  was  complicated,  inasmuch  as  it 
involved  the  tool  room,  machine  departments,  testing 
department,  while  last,  but  not  least,  the  foundry,  arises 
in  this  connection.  Touching  upon  the  question 
of  hardness  of  cast  iron  and  the  cutting  speeds  required, 
or  aimed  at  in  the  machine  departments,  the  author 
always  recommends  that  a  standard  test  should  be 
instituted  for  arriving  at  a  mutual  understanding  on 
this  point,  a  standard  pattern  being  used  for  making 
up  the  test  specimen  which  is  to  be  subject  to  rigorous 
machine-shop  tests,  and  the  results  properly  recorded. 
Any  dispute  regarding  the  hardness  of  the  metal 
can  always  be  referred  to  such  a  machine-shop  standard 
test.  In  connection  with  this  it  is  necessary  to  have 
half-a-dozen  carefully  selected  tools  for  turning,  boring, 
and  facing  operations,  and  of  the  high  speed  class, 
and  constructed  with  standard  cutting  angles  and 
compared  for  uniformity  after  hardening.  These 
should  be  put  away  as  standards  ot  reference  only, 
from  which  other  tools  can  be  made  for  the  actual 
cutting    tests. 


Ho.  3.      bailey's  transverse  TESTING   MACHINE.      CAPACITY  40  CWT. 


Decembi  r  23,  [904. 


PACK'S     WKKKLY. 


937 


~V 


1 


FIG.    d.      S.    DEXISOX   AXD   SONS'    TRANSVERSE    TESTING    MACHINE.      CAPACITY   40   CWTS. 


KIG.    v      AVERY'S   TRANSVERSE    TESTING    MACHINE.      CAPACITY   40   CWTS. 
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SYSTEMATIC     TESTING. 

Such  a  standard  test  is  of  no  mean  value  in 
determining  the  economic  value  of  a  cast  iron  for 
machine  shop  purposes,  a  point  too  often  missed  in 
dealing  with  castings  of  varying  order  of  rigidity. 
The  design  of  the  casting  forms  an  important  factor 
in  the  vibration  set  up  between  the  materials  and  tools 
when  cutting  at  high  speeds,  and  such  a  test  isolates 
the  "metal"  from  the  "moulding  design,"  and  also 
the  method  ol  supporting  the  work  when  being 
machined. 

Fig.  3  is  an  illustration  of  a  foundry  testing  machine 
made  by  William  H.  Bailey  and  Co.,  Ltd.,  Salford, 
Manchester,  and  shows  a  front  elevation,  end  elevation, 
and  plan.  This  machine  has  several  good  points  ; 
it  is  very  simple  in  construction  ;  an  eye  bolt  is  placed 
immediately  under  the  machine,  which  enables  a 
dead -weight  test  to  be  applied  to  check  the  readings 
it  any  time,  as  may  be  desired,  and  arrangements 
are  made  to  enable  the  bar  under  test  to  be  placed 
at  once  accurately  to  the  standard  condition  of  length 
and  central  application  of  the  load. 

Fig.  4  gives  the  details  ot  a  testing  machine  made  by 

Messrs.  Samuel  Denison  and  Sons,  Hunslet  Foundry, 

[s.     This    is    also    an    excellent    machine    for    the 

foundry,  and  several  improvements  have  been  recently 

introdiM  1 

Fig.  5  illustrates  a  foundry  testing  machine,  made 
by  Messrs.  W.  and  T.  Avery's,  Ltd.,  Soho  Works, 
Birmingham.  All  these  machines  are  of  two  tons  or 
40  cwt.  capacity,  and  in  each,  arrangements  are  made 
for   taking    'he   deflection   <>t    the   bars   under   varying 

load-. 

It  will  thus  be  seen  that  there  ate  makers  ol  repute 
who  have  grasped  the  importance  of  the  systematic 
testing  "1  cast  iron.  In  the  author's  opinion  these 
machines  should  have  their  capacity  increased  to 
50  cwt.,  as  he  has  on  many  occasions  been  unable 
to  break  tip  standard  bars  denned  above  with  a  load 
of  40  cwt.  In  connei  tion  with  this  transverse  test 
it  may  !"■  pointed  oul  thai  Mi.-  frequent  reference  of 
tons  per  squari  inch  of  cross  section 
[Id    be   discarded  tn     •  ■    pro  lu<  ed    are 

peculiar    to    the    method    ot    testing    ami    tin     form    of 
section   used. 

The  tensile  test  would  also  be  very  carefully 
ilrii  ned    undei    standard   1  on  litions  it    I  Its    are 

to  be  in  any  waj  1  omparable.  I  he  author  is  ol  opinion 
a  cireulai  9eetk>n  1-  most  satisfactory  tor  this 
■.  .  omj  11  ison  between  turned 
and  cast  specimens  to  be  made.  1  hey  should  bi 
as  nearly  as  possible  to  thi  tandard  tesl  size  in  1  \'  i\ 
case. 


FIG.    6.      PATTERN   OF   TEST-PIECE   AS    RECEIVED 
FROM    FOUNDRY, 

Designed  to  get  a  longitudinal  pull  free  from 
bending  moment. 


Herdenect 
-  Steel    Strips 
I  'moveable 


in,.    7.      FORM    OF   COMPRESSION    APPARATUS   FOR 

-MALI.    PILLARS, 

For  use  in  machine-  made  for  tensile  tests. 


Di-i  I  Ml;  I  R 


1004. 


PAGE'S     WEEKLY. 


939 


SPECIAL     TESTING     MACHINES     DESCRIBED. 

Fig.  6  a  bcisa  good   pattern  "t  tesl  pie<  1  as  re<  eived 

from  th    foundry.     It  is  designed  to  gel  - gitudinal 

pull  fre<  from  bending  moment,  and  the  holes  are 
catmbered  with  this  objecl  m  view.  I"  ensure  align- 
ment  of  core  holes  with  the  longitudinal  axis,  they 
must  be  1.  ted  on  .1  jig  after  <  asting.  I  he  1  heap 
form  ot  such  ,1  tesl  piece  goes  Ear  to  encOurag* 
use,  while  the  results  obtained  are  very  uniform 
and  satisfai  tory.  Phis  particular  test  has  a  diameter 
of  -564  in.  giving  a  sectional  area  oi  '25  square  inch. 
Tt  is  intende  1  for  foundry  purposes,  and  is  broken 
as  received  from  the  foundry  without  being  machined. 
Simple  multiplication  by  four  of  the  actual  breaking 
load  gives  the  required  tensile  strength  per  square 
inch  of  the  sp<  cimen. 

Fig.  ;  a  b  C  -hows  a  form  of  compression  apparatus 
used  by  the  author  for  small  pillars,  for  use  in  machines 
ordinarily  made  for  tensile  tests.  Tt  will  be  seen 
that  the  design  guarantees  an  axial  thrust  on  the  test 
specimens  at  all  times,  side  play  in  the  end  pieces 
being  prevent) 

A  cast  iron  chill  mould  is  shown  in  fig.  8, a  b  c,  a  form 
used  by  the  author  for  obtaining  a  little  definite  knowledge 
oi  the  nature  >^i  the  fluid  iron  waiting  to  be  poured  into  the 
mould  and  before  pouring. 

This  tesl  is  of  great  value  in  judging  the  relative 
hardness  and  other  qualities  of  the  metal  used  from  day 
to  day.  Abnormal  conditions  of  melting  are  readily 
detected  also.  Interesting  chills  are  sometimes  obtained. 
showing  gases  apparently  liberated  within  the  mass. 
The  dimensions  of  the  chill  must  necessarily  be  kepi 
standard  for  comparative  purposes,  the  si/.es  chosen 
being  as  follows  :  The  interior  dimensions  of  the  mould 
are  gin.  by  2  in  at  surface,  and  8  in.  by  1  in.  at  bottom  ol 
mould,  by  2  in  deep,  the  sides  of  the  mould  being  I  in. 
•hick  throughout. 

The  question  of  temperatures  and  cooling  curves  de- 
termined in  the  ladle,  or  a  special  mould  is  important  : 
but  tests  are  complicated  by  the  corrosive  action  of  the 
metal  and  -lags  upon  the  delicate  thermo-metric  appa- 
ratus. To  overcome  this,  the  author  has  suggested  to 
Professoi  Callendar  the  use  of  tubes,  such  as  shown  in 
fig,  (j  a  b  in  conjunction  with  his  thermometers,  the 
thermometer  being  inserted  into  the  interior,  and  thus 
kept  out  of  direct  contact  with  corrosive  slags  and  irons. 
These  tubes  are  made  of  a  very  compact  form  of  carbon, 
such  "as  is  used  for  arc  lamp  carbons,  and  oxidised  very 
slowly. 

EFFECT     PRODUCED     BY     VARIATION. 

It  maybeof  interest  here  to  note  that  the  higher  class 
and  more  costly  irons  are  very  uniform  in  their 
superior     strength.     Selection     can     also     accomplish 


The    author    ha-  •    mixture    from    a 

le  strength  ol  12  tons  per  squan  inch  to  18  ton 
square   inch,    b\    carefulbj    selecting   the   pigs  alri 
in  use,  and  without  changing  the  total  pig  iron 
per  cl  careful  attention   to  detail  in   working 

the    furnaces,    the    formation    of    proper    si 
and  the  dailj  1  hei  I    made  possible  by  the  use  ol  sh 
such  as  an   r<  presente  1  by  Fig.  ~\ 

In    conclusion    the    author    refers    to    the    phys 
properties  of  cast   iron   and    the   effects    produced    by 
variation     in    melting    and  ondition,    the 

addition     oi     minuti     quantities    oi     other    elements, 
or  by  alter  treatment  in  the  solid  state;    perhaps 
1110-t     fascinating    work    in     the    whole    field    of    new 
overy.     It    is  very  difficult    to  say   when  physical 
conditions  end   and   chemical  conditions  begin;     truly 
-peaking   they  are  mingled    to   such   an   exti 
suggest    chemical    phvsics    or    physical    chemistry    as 
a   good   basis   for  future   work. 


FIG.    8.      CAST    IRON"    CHILI.    MOULD   A   B   C. 


FIG.   9.      I   IRBON    TUBE    USED   IN    CONJUNCTION     WITH 
THERMOMETER. 
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THE    INSTITUTION    OF    MINING 
AND    METALLURGY. 

CAUSE    OF     MINER'S    PHTHISIS. 

The  third  ordinary  meeting  of  the  session  was 
held  at  the  rooms  of  the  Geological  Society,  Burlington 
House,  Piccadilly,  London,  W.,  on  Dec.  13.  The 
following  papers  were  down  for  discussion  :  "  The 
Dust  in  the  Air  and  the  Gases  from  Explosives  in  a 
Cornish  Mine  (Dolcoath),  and  the  Efficacy  of  Methods 
of  Dealing  with  Them,"  by  Messrs.  R.  Arthur  Thomas 
and  W.  P.  O.  Macqueen  ;  "  The  Permanganate 
Chlorination  Process  at  Bethanga,"  by  E.  Harris  ; 
"  St.  David's  Gold  Mine,  North  Wales,"  by  Mr.  L.  H. 
L.  Huddart  ;  "  A  New  Slag  Car,"  by  .Messrs.  B.  H. 
Bennetts  and  L.   j.  W.  Jones. 

The  investigation  made  by  Messrs.  Thomas  and 
Macqueen  was  undertaken  with  the  view  to  clearing 
up  certain  disputed  points  in  connection  with  the 
alleged  causes  of  miners'  phthisis.  The  points  covered 
by  the  inquiry  were  as  to  the  amount  of  stone  dust 
present  in  the  air  during  different  operations  in  the 
Dolcoath  mine  ;  the  efficacy  of  the  water  jets  for 
preventing  the  formation  of  dust,  and  the  amount 
of  the  chief  gaseous  impurities  present  in  the  air 
after  the  use  of  the  ordinary  gelatine  dynamite  used 
for  blasting  in  Cornish  mines. 

The  results  of  the  inquiry  may  be  briefly  summarised. 
In  drilling  dry  holes  with  machine  drills  the  average 
nl  htteen  determinations  gave  4/6  mg.  in  10  litres 
(il  air  ;  in  drilling  downward  with  machine  drills 
with  water  thrown  in  from  can,  the  average  quantity 
1,1  .lust  found  in  the  air  was  2-2  mg.  per  10  litres. 
In  drilling  holes  with  machine  drills  the  use  of  a  water 
jet  entirely  prevents  the  formation  of  dust,  provided 
ilw  jet  is  used  from  the  outset  and  is  properly  directed, 
but  it  is  difficult  to  use  the  jet  to  the  best  advantage. 
I  he  employment  of  a  coarse  spray  in  connection  with 
machine  drills  is  also  efficient  in  stopping  dust,  a 
Mackenzie  spray  giving  excellent  results.  The  ion 
sumption  of  water  by  such  a,  spray  is  very  considerably 
less  than  with  a  jet,  and  the  advantages  of  this  are 
obvious. 

DUST     IN     HAND     DRILLING. 

In  hand  drilling  the  amount  ot  dust  m  suspension 
and  liable  to  he  inhaled,  is  considerable  in  comparison 
with  that  in  a  point  being  developed  by  rock  drills 
which  bore  a  far  greater  footage  in  a  given  time. 
Moreover,  as  the  holes  drilled  in  stopping  are  usually 
4  ft.  deep  and  over,  and  are  almost  always  water 
holes  after  about  the  first  2  111.,  not  more  than  one- 
twentieth  as  much  dust  is  produced  as  from  a  dry  hole 
of  the  same  depth  drilled  by  a   rock  drill.     In   places 


where  hand  drilling  is  carried  on  there  is  usually 
also  sufficient  ventilation  to  greatly  dilute  the  dust, 
whereas  in  confined  spaces  the  contrarv  is  generally 
the  case. 

In  shovelling,  filling,  and  rock-breaking  operations, 
when  no  means  were  taken  to  damp  the  broken  ore 
or  granite,  a  considerable  quantity — varying  from  o-6 
to  3 #4  mg.  in  10  litres — of  dust  was  present  in  the  air. 
When,  however,  the  ore  had  been  previously  damped 
by  the  use  of  James'  water  blast,  no  dust  was  present 
in  the  air.  The  water  blast  thus  serves  the  purpose 
of  damping  the  rock  broken  in  ends  or  rises,  as  well 
as  of  drowning  down  the  dust  and  smoke  from  blasting. 

In  blasting  operations  in  ends  and  rises,  experiments 
show  that  without  any  compressed  air  being  blown  in 
or  special  means  taken  for  ventilation,  the  rate  of 
settling  is  slow,  and  clearly  proves  that  upwards  of 
half-an-hour  should  elapse  before  the  men  should  be 
allowed  to  return,  unless  wearing  an  efficient  respirator. 

GASEOUS    IMPURITIES    AFTER    BLASTING. 

Taking  the  average  of  all  the  samples,  and  allowing 
for  the  CO-  present  in  the  air  just  before  blasting, 
the  proportion  of  CO  and  COj  formed  in  blasting 
was  1  to  12.  In  the  explosion  of  gelignite  CO-  and 
N2  are  liberated  in  such  proportions  that  for  every 
1  per  cent,  of  CO-  formed,  the  oxygen  will  be  diminished 
by  about  0-33  per  cent.  This  is  assumed  in  calculating 
the  ratio  of  CO  to  CO-  from  blasting.  It  is  also  assumed 
that  the  ratio  between  the  CO-  and  diminution 
of  oxygen  from  other  causes  remains  the  same  before 
and  after  blasting.  The  smell  of  nitrous  fumes  was 
never  detected.  The  highest  percentage  of  CO  met 
with  was  024,  along  with  2'75  per  cent,  of  CO-.  I  his 
was  in  a  rise  immediately  after  blasting. 

By  the  use  of  the  James'  apparatus,  which  throws^in 
a  blast  of  air  and  water,  the  percentage  of  CO  was  at 
once  reduced  from  a  third  to  a  fifth  of  what  is  was 
previously. 
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SOCIETY    OF    ENGINEERS. 

1  mk  fiftieth  annual  general  meeting  oi   the  Society 
•    1  ngineers  was  held  on   Monday,    December   12th, 
1904,  at  1  of  \     tori       treet, 

Westmin  I 

["he  chair  was  occupied  bj  Mr.  D.  B.  Buth  r, 
ident.  I  In-  following  gentlemen  were  duly 
1  le<  ted  by  ballot,  as  the  Council  and  offii  ers  for  1905, 
viz.  :  As  president,  Mr.  Nicholas  James  West  ; 
as  vice-presidents,  Messrs.  Maurice  Wilson,  Richard 
St.  George  Moore,  and  Joseph  William  Wilson;  as 
ordinary  members  of  council,  Messrs.  Joseph 
George  Abraham  Goodwin,  George  Green,  William 
i  '.-in  \  Holt  turn.  Edward  John  Silcock,  Diogo  Andrew 
Symons,  John  Aird,  and  Alexander  Graham  Drury  ; 
as  honorary  secretary  and  treasurer,  Mr.  George 
Burt  .  lorary  auditor,  Mr.  Samuel  Wood,  F.C.  \. 

The  President  announced  that  the  following 
premiums  had  Keen  awarded  by  the  Council  for 
papers  read  during  the  past  session,  viz.  :  The 
president-  gold  medal,  to  Mr.  William  Edward 
Storey  for  his  paper  on  "  Condensing  Machinery  "  ; 
the  Bessemer  Premium  of  books  to  Mr.  R.  G.  Allanson- 
Winu  for  Ins  paper  on  "  Deep  Sea  Erosion  and  Fore- 
shore  Protection";  a  society's  premium  of  books  to 
Mr.  \.  S.  I  .  \i  kermann  for  his  paper  on  "  British 
and  American  Coal-cutting  Machines  "  ;  and  a 
society's  premium  of  books  to  Mr.  Frank  Latham 
for  his  paper  on  "Some  Recent  Worksof  Water  Supply 
at  Penzance." 

THE     ANNUAL      DINNER. 

["he  I  ubilee  I  (inner  was  held  on  Wednsday,  14th  inst., 
at  th<  Hotel  Cecil.  Mr.  D.  B.  Butler,  the  president, 
occupied  the  chair,  and  among  those  present  were 
Sir  William  White  (past-presidenl  Institution  of  Civil 
Engineers),  Admiral  Sir  John  Colomb,  M.P.,  Sir 
William  Christie,  C.B.,  F.R.S.  (astronomer  royal), 
Mr.  llennen  Jennings  (president  of  the  Institution  oi 
Mining  and  Metallurgy),  Mr.  Nicholas  J.  West  (pre- 
sident-elect), Mr.  |.  W.  Wilson  and  Mr.  .Morris  Wilson 
(vice-presidents),  and  Mr.'Perry  F.  Nursey (secretary). 

The  occasion  of  the  fiftieth  dinner  is  opportune 
tor  a  briei  record  of  the  history  of  the  Association. 
Established  in  [854,11  was  originally  known  as  the 
Putney  Club,  but  in  1 S 5 7  adopted  the  present  title. 
At  that  time  the  membership  was  only  54,  it  is  now 
555.  The  year  1863  witnessed  the  institution  of  the 
class  of  honorary  members,  although  none  were  elected 
until  1865.  Amongst  the  earliest  honorary  members 
were  Lord  Playfair,   Sir  William  Fairbairn,   Sir  John 


btel,     Sir    Joseph    WhitwOrth,     Dr.     Percy    and 

in'-. 

In  ail,   tin-  So,  let)    has  publi 
1 

I  he  toasl  of"! 

1    \\  ilium  1  hristi<    i  ''  °y 

tin-  President,  who  said   that    the 

linl  oi  offei  ing  ■  Lent  to  tin   5  ounger 

memb  rofession. 

Mi.  Nicholas   f.  W< 
toast  oi   "   Kindred   Institutions,"   which  was  i- 
to    by    Sir    William    Whit 

Mr.      Maurice      Wilson      (vi<  1 
the  toast  of  "Our  Guests,"  which 
by  Mr.  llennen  Jennings,  thi  pn  sidi  nl  oi  th<  Institution 
.it    Mining   an.!   Metalhn 

IIh  President  proposed  "  lie-  Secretary".  Mr. 
Perry  F.  Nursey  in  response  said  if  he  understood 
Sir    William    White    to    b  ocated  the    union    of 

engineering    societies   he    was    111    hearty    accord    with 
that  suggestion. 

The  Metropolitan    Association  ot  Electric  Tramway 
Managers    is    a    new    institution,    the    formation    of 
which     was    decided    upon    at    a    meeting    ot    tram- 
way   managers  held   at    the    Municipal    and    County 
Club.     The   membership   area   will   cover   the    county 
of     London,     Croydon,    Bexley,    Frith.     West     Ham, 
Easl     Ham,      llford.      Barking,      Peyton,     Waltham- 
stow,    South    Middlesex,    and    other    districts  in   close 
proximity    to    London    wdiere   electric    tramways    are 
being    developed,     either    by    municipalities    or    com- 
panies.    .Mr.  A.  P.  C.  Fell,  chief  officer  of  the  London 
County    Council     tramways,     was    elected    chairman, 
and  Mr.   H.  E.  Blain,  tramways  manager.  Wesl    Ham 
Corporation,  lion,  secretary.     The  Association  justifies 
its  separate  existence  by   the  fact  that  its  sphere  of 
operation    will   be    confined    to    the    metropolitan    area 
and    that    its    interests   will   not    therefore   clash    with 
those  of  older  associations. 

Among  the  papers  recently  read  before  the  members 
of  the  Electrical  Association  of  New  South  Wales, 
have  been  "  On  the  Construction  and  Maintenance 
of  Overhead  Wires,"  by  Mr.  R.  D.  Dixon,  and  "The 
Regenerative  System  of  Electric  Tram-car  Control," 
bv  Mr.  <  Jswald  llaes. 


A  paper  has  been  read  before  the  Queensland 
Electrical  Association,  "Notes  on  Recent  Telephone 
Systems,"   by   the   President,   Mr.   John   Hesketh. 
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Launches  and  Trial  Trips, 

THE     LARGEST     AUSTRIAN     CARGO     STEAMER. 

On  Thursday  last,  the  finely-modelled  steel  screw 
steamer  Filippo  Artelli,  built  by  the  Northumberland 
Shipbuilding  Company,  Ltd.,  Howden-on-Tyne,  the 
largest  cargo  steamer  owned  in  Austria,  and  the 
largest  vessel  yet  built  for  the  Mediterranean  trade, 
left  the  Tyne  for  her  trial  trip.  Her  dimensions  are 
430  ft.  in  length,  54  ft.  extreme  beam,  and  $2  ft.  2  in. 
moulded  depth.  She  is  designed  to  carry  9,000  tons 
deadweight  on  a  moderate  draft,  with  space  for  about 
14,000  tons  of  measurement  cargo,  and  is  built  on  the 
deep  frame  principle,  which,  while  giving  great  strength 
to  the  structure,  leaves  the  holds  clear  for  the  stowing 
and  discharging  of  bulky  cargoes.  Powerful  machinery 
has  been  supplied  by  Messrs.  The  North  Eastern 
Marine  Engineering  Company,  Ltd.,  Wallsend-on-Tyne, 
with  cylinders  27  in..  45  m.,  74  in.  by  48  in.  stroke, 
and  three  large  steel  boilers  working  at  180  lb.  pressure, 
capable  of  giving  the  vessel  a  speed  of  1 1  knots  loaded. 
The  trial  trip  proved  in  every  way  satisfactory,  a  speed 
oi  over  11  knots  being  easily  obtained.  After  the 
trial  trip,  the  s.s.  Filippo  Artelli  sailed  under  the  com- 
mand of  Captain  Badenicie.  for  Trieste,  with  a  full 
cargo  of  about  9,000  tons  of  coal,  including  bunkers. 
THE     TYNE. 

There  has  been  launched  from  Messrs.  Jos.  T. 
Eltringham  and  Co.'s  Stone  Quay  Shipyard,  at  South 
sin,  ids,  a  finely  modelled  screw  tug,  built  to  the  order 
of  The  Manchester  Ship  (anal  Company,  for  their 
Bridgewater  department.  The  vessel  is  100  ft.  long 
by  19  ft.  beam  by  o  It.  depth,  and  takes  the  highest 
class  at  Lloyd's.  The  engines,  which  have  been  con- 
structed by  Mr.  G.  T.  (bey.  at  the  Holborn  Engine 
Works,  are  Oi  the  compound  type,  and  fitted  with 
steam  reversing  gear.  Steam  is  supplied  by  an  extra- 
large  boiler,  also  built  by  Messrs.  Eltringham,  and 
working  at  1401b.  pressure.  This  is  the  fifth  screw 
tug  built  by  the  same  linn  for  the  Manchester  Ship 
Canal  Company. 

I  he  powerful  steel  twin  screw  tug,  Lady  Cm 
recently  Launched  from  the  building  yard  ot  Messrs. 
J.  P.  Rennoldsoil  and  Son-.,  South  Shields,  has  had 
her  official  trial  trip.  The  principal  dimensions  of 
this  vessel  are  .  Length,  120  ft.  ;  breadth,  25  It.  ; 
depth,  moulded,  13  ft.;  built  under  special  survey 
and  classed  coo  \i  at  Lloyd's.  Then'  is  provided  a 
full  equipmenl   oi  de«  k  ma<  hin<  1  y  oi   the  latesl    I  ype. 

The  propelling  machinerj  (which  has  been  supplied 
bv  the  builders)  consists  of  two  independent  sets  oi 
compound  surface  condensing  engines,  ha\  ing  <  \  linders 
isin.    by    38  in.    diameter    by    24 in.    stroke,    dired 


steam  reversing,    gear,    and   all  recent   improvements 
steam   being   applied   by   one   specially   large   marine- 
type  boiler,  working  at   120  lb.  pressure.     The  results 
of  the  trial  were  quite  satisfactory,  several  runs  being 
made  over  the  measured  knot  at  Whitley,  and,   not- 
withstanding the  prevalence  of  a   very  heavy  sea,   a 
mean   speed   of   nearly    13    knots   was   attained.     The 
Lady  Curzon  has  been  built  to  the  order  of  theDover  Har- 
bour Board  where  she  is  to,be  specially  employed  in  at- 
tending the  large  mail  steamers  now  frequentingtha  t  port. 
On     Thursday    last     the     new    steel    screw    steamer 
Antral,  built  by  Messrs.  Wood,  Skinner,  and  Co.,  Ltd., 
of  Bill  Quay-on-Tyne,   to   the  order  of  Mr.   C.   Row- 
botham,  of  London,  left  the  Tyne  for  her  official  trial 
trip.     This  vessel  is  of  the  raised  quarter-deck    type, 
with   bridge  and   topgallant   forecastle,   and   has   been 
constructed   to  carry  about  400  tons   deadweight    on  a 
light    draught    of    water.     The    propelling    machinery, 
which    has    been    constructed    by   Messrs.    The   North 
Eastern  Marine  Engineering  Company,  Ltd.,  at  their 
Northumberland     Engine    Works,    Wallsend-on-Tyne, 
consists  of  a  set  of    triple    expansion    engines,  having 
cylinders    13  in..    21  in.,    and    35  in.,    with   a   stroke   of 
24  in.,  steam  being  supplied  by  one  steel  boiler,  working 
at  a  pressure  of  180  lb.      On  the  run  over  the  measured 
mile  off  the  Tyne,  the  machinery  worked  without  the 
slightest  hitch,   the  speed  being  in  excess  of  contract. 
THE     WEAR. 
On  Saturday  last,  the  new  steamer  Bagdale,  built  by 
Messrs.  Robert  Thompson  and  Sons,  Southwick  Yard, 
Sunderland,  for  Messrs.  Thomas  Smailes  and  Son,  of 
Whitby,   proceeded   to  sea   for  her  official  trial.      Her 
dimensions  are  :    Length,  336  ft.  ;     breadth,  48  ft.  6  in.; 
and  depth,  moulded,  24  ft.  ;    and  she  is  built  to  Lloyd's 
highest  class.     The  engines  are  by  Messrs.  The  North 
Eastern  Marine  Engineering  Company,   Ltd.,   Sunder- 
land.     After  adjusting  compasses,  the  vessel  proceeded 
to  Cardiff  to  load  for  the  River  Plate. 
HARTLEPOOL. 
On    Saturday    last    the    large    steel    screw    steamer 
Pontop  proceeded  on  her  official  trial  trip  in  Hartlepool 
Bay,   after   adjusting   compasses.     The   vessel   is  over 
535  tt.    111    length,   and   has  been    built    for   Messrs.   The 
Peareth   Steamship   Company,    Ltd.     She   is   built   on 
the  deep  frame  principle,  with  poop,  bridge,  and  fore- 
castle,  is  oi  the  single-deck  type,  and  is  classed  100  A 1 
at    Lloyds.       The  machinery,   which  has  been  supplied 
and  fitted  i>\    Messrs.  Kichardsons,  Westgarth,  and  Co.. 
Ltd.,    Hartlepool,  ran   most  efficiently,  a  speed  of     12 
knots    being     obtained.     The    sizes    of    cylinders    are 
23I  in..  38  in..  64  in.  by  42   in.  stroke,  with  two  single- 
ended  boilers  15  ft.  3  in.  by  [O ft.  6  in.  long,  t8o  lb.  pres- 
sure.  'The  \  esse!  a  Eterwards  proceeded  to  Fowey  to  load, 
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CONTRACTORS'    NEWS. 

We    shall    be    pleased    to    Insert    under  this   column,  free   of   charge,    particulars  of   open  contracts. 


CONTRACTS    OPEN. 

Rochdale.  — Supply,  delivery,  and  erection 
ot  high-tension  three-phase  switch-gear, 
and  low-tension  continuous  current  switch- 
gear  I'm  the  Corporation.  Mr.  W.  H. 
Hickson,  Town  Clerk 

Linslade. — Construction  of  sewage  works. 
Mr.  X.  |.  Platten,  Clerk,  Linslade, 
Leighton  Buzzard     ... 

Bristol.— Construction,  delivery,  and  main- 
tenance for  six  months  alter  completion 
of  two  steel  hopper  barges,  each  55  feet 
long,  15  it.  (1  in.  broad,  and  6  ft.  6  in.  deep, 
forthe  Docks  Committee.  Particulars  of 
Engineer;  tender  to  Secretary,  Docks 
Committee,  i<>,  Owen  Square,  Bristol 

Mansfield.  Construction  of  SewageWorks. 
Mr.  J.  E.  Alcock,  Clerk        

CricKlade. — Construction  and  maintenance 
of   works   for    supplying   Cricklade    with 

water.  Mr.  H.  Bevir,  Clerk,  Cricklade 
and  Wootton  Bassett  Disirict  Rural 
Council,  Wootton  Bassett 

Great  Western  Railway.     Supply  and 

delivery  of  materials  in  connection  with 
the  electrical  equipment  of  the  Hammer- 
smith and  City  Railway.  Mr.  G.  K.  Mills, 
Secretary,  Paddington  Station,  London  ... 
Tottenham,  London.— Provision  and 
laving  of  30-in.  cast-iron  pumping  main 
for  the  Tottenham  and  Wood  Green  Joint 
Drainage  Committee.  Mr.  Edward 
Crowne,  Clerk,  Tottenham... 

East  Indian  Railway.— Supply  and 
delivery  of  steel  material  (plates,  bars, 
joists,  etc.  \  Mr.  C.  W.  Young,  Secretary, 
Nicholas  Lane,  London,  E.C. 

Erith.  Four  contracts  in  connection  with 
the  Electric  Tramways.  Particulars  of 
Messrs.  Hawtayne  and  Zeden,  6,  Queen 
Street  Place,  London.  E.C.  Tenders  to 
Mr.  C.  II.  Fry,  Clerk  

Glasgow.  — Supply  of  steel  work  for  the  re- 
newal 01  superstructures  of  the  seven  water 
spans  of  Esk  Viaduct,  for  the  Caledonian 
Railway  Company.  Mr.  J.  Blackburn, 
Secretary,  Buchanan  Street,  Glasgow     ... 

StocKport. — Supply  and  delivery  of  about 
t ,300  tons  "i  grooved  steel  girder  tram- 
way rails,  24  tons  ol  debars,  43  tons  of 
fishplates,  and  1,480  anchor  joints  for  the 
Corporation.  Mr.  Robert  Hyde,  Town 
Clerk "     

Belfast.  — Supply  and  erection  at  new  infec- 
tious diseases  hospital,  ol  boilers  and 
electric  light  installations,  including  en- 
gines, dynamos,  etc.  Mr.  Samuel  Black, 
Town  Clerk    ... 

Bettws=y=coed. — Construction  of  water- 
works extensions,  about  seven  miles,  and 
an  embankment.  Mr.  E.  R.  Owen,  Union 
Offices,  Llanwrst       ..         


Last  Day 


Dec.  2 


Dec.  28 


1  >e< .  29 
Jan.  2 

Jan.  3 

Jan.  3 

Jan.  3 

Jan.  4 

Jan.  g 
Jan.  9 

Jan.  9 

Jan    U 
Jan.  1. 


|an.   14. 


Jan.  2'/ 


Jan. 


■b.  2 


Last  Day 

Spain. -Supply  01  revolving  platforms  (Con- 
tract 1  ),  steel  rails  (  Contract  2  ).  in  C tec- 

tion  with  the  improvements  at  the  Port  ol 
Valencia.  Particulars  oi  the  Commercial 
Intelligence  Branch,  Board  oi  Trade,  73, 
Basinghall  Street.  Tenders  to  Porl  Ad- 
ministration, Valencia  

Port   Elizabeth.     Supply  of   materials  in 

connection  with  Corporation  Electricity 
Supply  Works.  Section  A  :  Boiler-house 
plant;  lection  B:  Engine-room  plant: 
Section  C:  Electricity  supply  mam-: 
Section  D  :  Accumulators  and  booster-  ; 
Section  E:  Switchboards  and  instru- 
ments ;  Section  F  :  Cranes  ;  Section  G  : 
Public  Lighting;  Section  11:  Meters 
Section  I :  Workshop  equipment  Me  — 
Davis  and  Soper.  Agents.  54.  St.  Marx 
Axe,  London,  E.C.   ... 

Edinburgh— Supply     of     gas    plant    and 

appliances,  including  gas  exhausters  and 
engines,  water  tube  condensers,  Pelouze 
and  Audonin  condensers,  etc.,  lor  Edin- 
burgh and  Leith  Corporations.  Mr.  James 
McG.  Jack,  25,  Waterloo  Place. Edinburgh 

Caen  (.France). -Tenders  for  concession 
of  a    tramway  from    Ryes  to   Caen    via 
Creully  for  goods  and  passengers.       Par 
ticulars    from    the    Prefect  of   Calvedos, 
Caen     •"      pl 

Leeds.— Supply  of  750  tons  straight  and 

tons  curved  section  steel  girder  rails,  for 
the  Tramwavs  Committee.  Forms  may  be 
obtained  from  Mr.  J.  B.  Hamilton,  general 
manager,  Standard-buildings,  City-square, 
Leeds  ... 

London-Supply  Of  a  hrst-class  new  steel 
Lancashire  boiler,  26  it.  long  by  7  it.  dia- 
meter, constructed  for  a  working  steam 
pressure  of  100  lb.,  to  the  Chelsea  Infirm- 
ary, for  the  Guardians.  Forms  ol  Mr. 
foshua  Dowling,  clerk,  Guardians'  Offices, 
"250,  King's-road,  Chelsea 

COMING    CONTRACTS. 

Soain  -The  "Gaceta  de  Madrid"  ol  the6th  December 
notifies  an  application  by  the  "Compania  General 
de  Tranvias"  tor  the  concession  ol  an  electric  tram- 
way from  Sans  to  Coil-Blanch. 

Austria-Hungary.- Hi-     «  Bulletin    Commercial" 
(Brussels)   Mates   that    the   following    public   < 
are   projected    in    Hungary :— The    provision    o    a 
water  supply  in  the  districts  of  Lipto-Szent-Miklos, 
/ire/    Uj-Szegd,  Lucsky,  and  Kecskemet.     rh< 
struction  of  a 'railway  from  Baja  to  Battaszek,  which 
will  establish  communication  between  the  principal 
eastern   and   western   lines  of   the    Hungarian    - 
Railways.     The  construction  ol  a  bridge  across  the 
Danube  near  Baja;    the  Budget  for  1005  provides 
for    the    expenditure    of    2,500.000    crowns    (about 
C  100,000)  on  this  work. 
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Portugal  Mozambique.  —  The  "  Boletin  Official," 
of  the  province  of  Mozambique,  for  the  nth  Novem- 
ber, contains  copy  of  a  Decree  authorising  the 
Government  to  proceed,  in  agreement  with  the 
.Municipal  Authorities  of  Lorenco  Marques,  to  execute 
drainage  works  in  that  town.  Public  tenders  will  be 
called  for  the  execution  of  this  work  in  due  course. 

Norway.— The  acting  British  Consul-General  at 
Christiania  reports  that  it  has  been  decided  to  intro- 
duce a  Bill  into  the  Storthing  to  authorise  the  raising 
of  a  State  loan  of  about  30,000,000  kroner  (about 
;£i,(>66,6oo),  chiefly  for  the  purpose  of  railway 
construction. 

CONTRACTS    CLOSED. 

Welwyn. — The  District  Council  has  accepted  the 
tender  of  Mr.  R.  M.  Parkinson,  of  Peterborough,  for 
the  sewage  contract,  at  the  sum  of  ,£i,977- 

Frinton=on=Sea. — The  Council  has  accepted  the 
tender  of  Messrs.  Waghorn,  Hull,  for  construction 
of  sea  wall,  etc.,  at  the  sum  of  £23,467,  for  concrete 
work. 

Bootle.  The  tender  of  Mr.  W,  Musker,  Bootle,  has 
been  accepted  for  the  construction  and  erection  of 
steel-girder  bridge  over  the  Leeds  and  Liverpool 
Canal  at  the  sum  of  £3,629. 

Admiralty. — Orders  have  been  given  for  several 
portable  electric  pumps  to  Messrs.  Merry  weather 
and  Sons. 

Monte  Video. — The  tender  of  J.  G.  White  and  Co., 
Ltd.,  has  been  accepted  at  the  sum  of  £450,000  for 
the  reconstruction  of  the  tramways. 

Yarmouth.  The  Yarmouth  Town  Council  decided, 
by  a  large  majority,  this  week  to  accept  a  Belgian 
tender  for  between  800  and  900  tons  of  steel  rails 
for  the  new  electric  tramways,  at  95s.  per  ton,  the 
lowest  English  tender  being  at  104s.  6d.  per  ton. 

Alloa.— The  British  Electric  Plant  Company,  Ltd., 
of  Alloa,  have  been  awarded  by  the  Alloa  Coal 
Company  the  contract  for  a  complete  electric-power 
plant  on  the  direct-current  system  for  their  Bannock- 
burn  collieries. 

Shanghai=Nanking  Railway.— The  contract  to 
supply  two  powerful  steam  permanent-way  break- 
down cranes  has  been  given  to  John  H.  Wilson  and 
Co.,  Ltd. 

Admiralty.  —  The  Admiralty  have  placed  an  order 
with  Vickers,  Sons,  and  Maxim,  Ltd.,  for  ten  additional 
submarines  of  B  1  class,  one  of  which  went  through 
highly  successful  evolutions  recently  in  deep  water 
outside  Harrow  Harbour.  The  new  submarines 
embrace  all  the  improvements  suggested  to  Capt. 
Bacon  and  other  Admiralty  experts  by  the  experience 
gained  in  trials  and  experiments  made  with  the 
existing  submarine  flotilla. 

G.N.R.  The  directors  of  the  Great  Northern  Railway 
Company,  after  having  considered  the  designs  sub- 
mitted by  several  locomotive  builders  throughout 
( treat  Britain,  have  placed  a  contract  with  the  Vulcan 
Foundry,  Ltd.,  of  Xewton-le-Willows,  Lancashire, 
for  a  large  express  locomotive  of  the  four- 
cylinder  compound  type. 

Leith. — The  Town  Council  are  recommended  to  accept 
the  tender  of  the  North-Eastern  Steel  Co.  for  rails 
and  fishplates  required  for  the  construction  of  their 
tramways.  The  price  is  stated  to  be  below  £5  10s. 
per  ton. 


Lowestoft. — The  Corporation  have  accepted  the 
tender  of  Calender's  Cable  Co.,  Ltd..  for  the  supply  of 
4,000  yards  of  feeder  cable,  and  have  also  placed  an 
order  with  W.  F.  Dennis  and  Co.  for  1,000  yards  of 
cable. 

Stalybridge.— The  Stalybridge,  Hyde,  Mossley  and 
Dunkinneld  Tramway  and  Electricity  Board  have 
accepted  the  tender  of  Inderwood  and  Brother  for 
joining  the  tramway  with  that  of  the  Ashton-under- 
Lyne  system  ;  that  of  Dick,  Kerr  and  Co.  for  over- 
head equipment  ;  and  of  Cook  and  Son  for  heating 
apparatus  for  the  car  shed,  stores,  and  fitting  shops. 

Cardiff- — The  contract  for  constructing  the  Cardiff 
Railway  Company's  new  line  between  Taff  s  Well 
and  Treforesl  has  been  let  to  Messrs.  Oliver  and 
Son,  contractors,  of  Victoria  Street,  Westminster. 

Belfast. — Orders  have  been  received  by  the  North 
Eastern  Steel  Company  for  10,000  tons  of  tram  rails 
lor  Belfast. 

APPOINTMENTS    VACANT. 

Last  Day. 
Galway. — A  lecturer  in  electrical  engineer- 
ing is  required  at  Queen's  College,  Gal- 
way, early  in  January,  1905.  Salary  £125, 
with  class  fees.  Applications  to  the 
registrar,  Mr.  Edward  Townsend,  M.A....     Dec.  31 

Newcastle  =  upon  =  Tyne.  —  General 

Manager  for  Corporation  Electric  Tram- 
ways.    Initial  salary,  A700  ...         ...      Jan.  7 

Manchester. — Professor  of  Engineering 
in  the  Victoria  University.  Salary  and 
fees  guaranteed  at  not  less  than  ^1,000 
per  annum.   Particulars  from  the  Registrar.    Feb.  15 

Straits  Settlements.  Superintendent  of 
Works  of  Public  Works  Department. 
Salary  ^'360,  rising  to  A480.  Application 
by  letter  to  Crown  Agents  for  the  Colo- 
nies, Whitehall  Gardens,  London  ...     Dec.  28 

APPOINTMENTS    FILLED. 

Oldham. — Mr.  Joseph  Moore  has  been  appointed 
junior  assistant  electrical  engineer  under  the 
Oldham  Corporation. 

Kilmarnock. — Mr.  A.  H.  Burbidge,  who  was  resi- 
dent engineer  to  Messrs.  Kennedy  and  Jenkin 
during  the  construction  of  the  Kilmarnock  Corpora- 
tion electric  power  works,  has  been  appointed 
electrical  engineer  and  tramway  manager  to  the 
corporation  of  that  town. 

Hastings. — Mr.  Philip  H.  Palmer  has  been  elected 
president  of  the  British  Association  of  Waterworks 
Engineers  for  the  year  1904-05.  Mr.  Palmer  is 
borough  surveyor  and  water  engineer  of  Hastings. 

Great    Eastern    Railway.- Mr.  H.    G.    Drury  is 

about  to  retire  from  the  position  of  chief  superinten- 
dent of  the  Great  Eastern  Railway,  a  post  he  has 
occupied  since  [897.  He  will  be  succeeded  by  Mr. 
R.  P.  Ellis,  the  present  assistant  superintendent. 
Mr.  Drury  entered  the  services  of  this  line  in  1853, 
when  it  was  known  as  the  Eastern  Counties  Railway. 

Battersea. — Mr.  John  Henry  Fooks  Bale,  resident 
electrical  engineer,  Mersey  Railway,  for  the  British 
\W-4inghouse  Co.  since  1902,  was,  on  Wednesday, 
appointed  electrical  engineer  to  Battersea  Borough 
Council  at  a  commencing  salary  of  £400  a  year. 

Middleton.— Mr.  W.  F.  Endean,  chief  inspector  of 
Devonport  and  District  Tramways  has  been  ap- 
pointed manager  oi  the  Middleton  Tramways. 
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Share    List  of    Engineering,    Electrical,    Iron  and    Steel, 

and  other  Companies* 

The  following  Is  a  comprehensive  list  of  Companies  in  the  industries  covered  by  "Page's  Weekly,"  in  which  shares  business  is 
being  currently  transacted.  Additions  will  be  made  from  time  to  time  as  occasion  requires.  We  desire  it  to  be  understood  tnat  while  out 
Share  List  will  generally  be  found  correct,  we  do  not  hold  ourselves  responsible  for  any  loss  or  inconvenience  that  may  arise  from 
possible  inaccuracies. 


Stock  Exchange  Settling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
Consols:  January  5th.  General  Settlements  :  December  30th,  January  13th,  27th.         Bank  Bate,  April  21st,  3  per  cent. 


I.— ENGINEERING,     IRON,     AND 

COMPANIES. 


STEEL 


ENGINEERING,  IRON,  AND  STEEL  COMPANIES.— Contd. 


11,270 

10,000 

80,000 

3,210,000 


5 

Stk 

1 


76,970  !  5 
1,500,000  100 
£100,000      100 

530,000  1 
100,000  1 
20,000         5 


250,000 
£250,000 

150,000 
50,000 
33,334 


1 
Stk 
44 
44 
5" 


Lusl 

I'ivi 
dend 


5% 

3/- 

'*". 
2  6 

2/- 
4% 
H% 

1/71 
7id. 
3/- 

6ga. 

2/8= 
6/- 


£500,000     100 


50,000 

£366,600 

149,850 

200,000 

300,000 

£300,000 

1,629,760 

1,860,900 
1,160,000 

590,000 

74,000 

154,500 

232,500 

450,000 

70,000 

£250,000 

100,C00 

75,000 

1,259,594 

£400,000 

£250,000 

200,000 


10 

Stk 
1 
1 
1 

Stk 

1 

1 
1 

1 
10 

5 

5 

1 

5 
Stk 
10 

1 

1 
Stk 
Stk 

5 


250,000  1 

300,000         1 

4,721        13 


69,754 

'20,250 

5,000 

186,74s 
25,000 

£25O,CO0 

126,000 

21.000 

965,000 

341,000 

£1,850,500 

13,000 

250,000 

20,000 

30,000 

408,505 

28,001 

85,000 

18,000 

30,000 

750,010 

25,000 

£250,000 


13 

10 
10 
Stk 
10 

Stk 
3 
3 
1 

5 

Stk 
5 
1 

10 
5 
1 
5 
1 
5 

10 
1 

10 
Stk 


4% 
6d. 
1/- 

6gd. 

41% 
6d. 

3gd. 
4»d. 

6d. 

5/- 
2/6 
2/6 
1/6 
2/6 
4% 
30/- 
2/6 
3gd. 
4% 

3/- 

9|d. 

7|d 

12/- 

12/- 
8/- 
51- 
4% 
6/- 

44% 

3/- 
4/6 
1/- 
2/6 

4",, 
2/6 

1/- 
4/6 
3/- 
1/6 
7/- 
7§d. 
3/- 
6/- 
10#d. 
6/- 

1% 


Alldays  &  Onions  Pneumatic  Engi- 
neering, Ltd. 

Do.    Cum.  Pref.  6  per  cent.    . . 

Do.    Mort.  Deb.  4j%      ..        .. 

Armstrong  (Sir  W.  &.),  Whitworth 

and  Co.,  Ltd. 

Do.  4%  Cum.  Pref.. 

Do.  4%  1st  Mort.  Dbi.  Rd. 

Aveling  and  Porter,  Ltd.,  44%  Reg. 

Mt.  Debs.  Red 

Babcock  and  Wilcox,  Ltd.,  Ord.    . . 

Do.  „     6%  Cum.  Pref. 

Baker  (Joseph)  and  Sons,  Ltd.,  6% 

Cum.  Pref J 

Baldwins,  Ltd.,  54%  Cum.  Pref.    . . 

Do.  1st  Mt.  4A"/0  Deb.  Stk.  Red. 
Barrow  Haematite  Steel  Co.,  Ld.,0 

Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  and  Bayliss,Ltd.,5% 

Cum.  Pref.  Shares 
Beardmore  (Wm.)  &  Co.,  Ltd.,  4J",, 

1st  Mt.  Debs.,  Red.,Scrip  50%  pd 
Bell  Brothers,  Ltd.,  6"„  Cum.  Pref. 

Do  4%  Deb.  Stook,  Red. 

Bengal  Iron  and  Steel  Ord.  . . 
Beyer,  Peacock  and  Co.,  Ltd.,  Ord. 

Do.  54%  Cum  Pref. 

Do.  4J%  Red.  Deb.  Stock 

Bolckow,  Vaughan  and  Co.,  Ltd.,  O. 

Nos.  1-1,629,760 

Do.  Nos.  1,639,101-3,500,000 

Brown  (John)  and  Co.,  Lim.,  Ord., 
Nos.  1.1,160,000 

Do.  Ord.,  Nos.  1,160,001-1,750,000 

Do.        5%  Cum.  Pref 

Cammell,  Laird  &  Co.,  Ltd.,  Ord.  . . 

Do.  5%  Cum.  Pref.     .  . 

Clayton  &  Shuttleworth,  Ltd.,  Ord. 

Do.      5%  Cum.  Pref 

Do       4%  1st  Mort.  Db.Stk.  Red 
Consett  Iron  Co.,  Ltd.,  Ord. . 
Delta  Metal,  Ltd.  Shares 

Dorman,  Long  &  Co.,  Ltd 

Do.    4%  1st  Mort.  Perp.  Deb.  Stk. 

Do.    6%  2nd  Mort.  Deb.  Stk  ,  Red. 

Dunderland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating. . 
Dunlop  I  James)  <v  Co.,  Ltd.,  Ord.. . 

Do.  6%  Cum.  Pref. 

Ebbw  Vale  Steel,  Iron  &  Coal  Co., 
Ltd. 

Do.                do.                 do. 
Klliott's  Metal,  Ltd 

Do.    Cum.  Pref.  5",, 

Do.    Deb.  4", 

Fairfield  Shipbuilding  &  Engng.Co., 
Ltd.,  6%  Cum.  Pref. 

Do. .    44%  Mort.  Deb.  Stk.  Red. 
Fraser  &  Chalmers,  Ltd.,  Ord. 

Do.  74%  Cum.  Pref. 

(iuest,  Keen  &Nettlefolds,  Ltd.  Ord. 

Do. .      5%  Cum.  Pref 

Do.        4%  Irred.Mort.Deb.3tk 
Gwynnes,  Ltd.,  5%  Cum.  Pref. 
Hadfield's  Steel  F'ury  Co.,Ld.,  Ord. 

Do.        44%  Cum.  Pref 

Hall  (J.  &  E.f,  Ltd.  6%  Cum.  Pref.. . 
Harvey  United  Steel  Co.,  Ltd. 
Head,  Wrightson  &  Co.,  Ltd. 
Hill  (Richard)  &  Co.  (1899)  Ld.,  Ord. 

Do.        6%  Cum.  Pref 

Hornsby  (Richard)* Sons,  Ld.,Ord. 
Howard  &  Bullough,  Ltd..  Ord.      . . 
Do..   6%  Pref.  (Non-Cum.) 
Do.    .4%  Deb.  Stk.,  Red.  after  1905 


5 
100 

1 

5 

100 

100 
1 
1 

5 
1 
100 
44 
44 


10 
100 

1 
1 

1 

100 

1 

12/- 

15/- 

1 
10 

5 

1 

5 
100 

74 

1 

1 
100 


5 
1 
1 

13 
10 

8 
10 

100 

10 
100 
3 
3 
1 

100 
5 
1 
10 
5 
1 
5 
1 


1 

10 

100 


2i-    8* 

4*—    5* 
98"- 100 

3-34 

5|—    5| 
102  —104 

97  —100 
3|-  3$ 
14-    1* 

5—5* 

1  -    II 
101  —103 

1^-  1ft 

4-44 

i     4|-    5J 

100  —102 

,  lia—  12J 

100  —102 

1  -    1| 

si        si 

27 29 

52  —       32" 

j  96  —  99 


Ift-lrV 

I  If  -  11* 

11  — 11J* 

74—    8 

5i- 5i 

i-  1ft 

5J-    54 

100  —102 

31—  33 

:    il-   24 

I    «-    * 

!  92  —  95 
I  97  —  99 

2j-  n 

■  ft-  ft 
I  ft-  ft 

j    84-   94 

•    7  —    7J 
I     44-    5* 
9-94 
1  95  —10O 

i  104-  11 
99"— 102 

44—     5 

54       6 
24-    2J 
5f—    6 

105  —107 
24-  3* 
:  3"-34" 
104-  11 
5"—  54 
1ft-  1ft 
44-    5 

4-  4 

6  —  64* 

11-  lg 
12J—  134 
96  —  99 


Present 

Amount 
Subscribed. 


37,500 
49,537 

300,000 
50,000 
40,000 

200,000 

£300,000 

40,000 

210,000 
75,000 

£75,000 
21,943 
14,248 
5,000 


I.  isl 

Divi- 
dend. 


10 
10 

1 

5 

3 

1 
Stk 
10 

1 

1 
Stk 

5 

5 
62A 


73,000  !  10 

80,000  '  5 

£250,000  '  Stk 

122,000  '  5 

50,000  j  5 

70,000  !  10 

£400,000  ;  Stk 

20,000  ,  5 

230,000  1 

126,938  1  5 

73,062  I  5 

£330,000 

350,000  1 


£350,000 

35,000 

275  000 

300,000 

£300,000 

£115,300 

£97,900 

250.000 

300,000 

£300,000 

25,000 

25,000 

£250,000 

85,000 

55,000 

634,732 


Stk 
10 

1 

1 
Stk 
100 

100 

1 
1 

Stk 
10 

10 

Stk 

10 

10 

1 


539,845  1 

£240,000       Stk 

1 


£200,000 

100 

£160,000 

1 

10,000 

10 

$508495200 

$100 

$360314100 

£100 

$1622681)00 

S1000 

3,350,000 

1 

750,000 

1 

£750,000 

Stk 

£1,250,000 

Stk 

£1,000,000 

100 

225,000 

1 

Mill. Ill  III 

1 

£300,000 

Stk 

7,687 

5 

300 

Stk 

66.6H6 

5 

66,666 

5 

£246,641 

Stk 

£150,000 

Stk 

20 
5% 

4'u 
2/9 
2/11 

7M. 
I'.".. 
6/- 
6d. 

6fd. 

44% 
2/6 
5% 

47/6 

5/- 

44% 
2/- 

3/- 
6/- 
4% 
3/- 

2/- 

2/- 

5% 

7.td. 

44% 
12/- 
6d. 

7id. 

4% 

5% 

6% 
1/- 

44% 

5/6 
4% 
9/- 
6/- 
4.69d. 

6d. 

41% 
Bd. 

I",, 
7i.d. 

5/- 

$4 

>  1 1 

5% 
1/- 
6d. 

5% 

1"., 
44% 

1  - 

7Jd. 

I", 

I' 

31- 
4% 
44% 


Kynoch,  Ltd 

Do.     Cum.  Pref.  5% 

Lambert  Bros.,  Ltd.,  Ord 

Do.       54%  Cum.  Pref 

Leeds  Forge  Co  ,  7%  Cum.  Pref.    . . 

Lysaght  (John),  Ltd.,  6%  Cum.  Pf. 

Do       44%  1st  Mt.  Deb.  Stk.,  Red. 

Mather  &  Piatt,  Ld.,  5%  Cum.  Pref 

Measures  Bros.,  Ltd  ,  Ord 

Do.    54%  Cum.  Pref 

Do.    44%  1st  Mrt.  Db.Stk., Red. 

Muntz  Metal,  Ltd 

Do.     Pref.  5%  

Nantyglo  and  Blaina   Iron  Works, 

Ltd.,  8%  Cum.  Pref. 

N.  Brit.  Loco.  Co.,  Ltd.,  5%  Cm.  Pt. 

North-Eastern  Steel  C  ..,  Ltd.,  Ord. 

Do.    44%  1st  Mrt.  Db.Stk.,Red. 

Pearson  &  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Ord.,  "B" 

Do.        6%  Cum.  Pref.  "A"     .. 

Pease  &  Partners,  Ltd.,  Ord. 

Do.        4%  Perp.  Deb.  Stock 
Peebles(Bruce)  &  Co.,Ld  ,  6%  Cm.P. 
Projectile  Co.  (1902),  Ltd.,  Ord.     . . 

Rhymney  Iron  Co.,  Ltd 

Do.        New 

Do.        5%  Mort.  Deb.,  Red.    . . 
Richardsons,  Westgartb  &  Co.,  Ltd., 
6%  Cum.  Pf.     .. 
Do.       44%  Pern.  Deb.  Stock  . . 

Ruston,  Proctor  &  Co.,  Ltd 

Scott  (Walter),  Ltd.,  Ord 

Do.  6",,  Cum.  Pref.    .. 

Do.  4"0  Perp.  Deb.  Stk. 

Shelton  Iron,  Steel  and  CoalCo.,Ld. 

1st  Charge  5%  Debs..  Red  . . 

Do.     6%  2nd  Mort.  Debs.,  Red. 

South  Durham  Steel  &  Iron,  Ltd. Or. 

Do.  6%Cum.  Pref... 

Do.         44%  Per.  Deb.  Stock 

Stephenson  (Robert)*  Co.,  Ltd., Or. 

Do.         54%  Cum.  Pref.     . . 

Do.        4%  Perp.  Deb.  Stock 

Stewarts  &  Lloyds,  Ltd.,  Ord. 

Do.        6"b  Cum.  Pref 

Swan,  Hunter  a.  Wigham- 

Richardson,  Lim.  Ord. 

Do.    5%  Cum.  Pref 

Do.    41%  1st  Mort. Deb. Stk. Red 

Thames  Iron  Works,  Shipbuilding 

&  Engineering  Co.,Ltd.,5'V,  Cum.Pf. 

Do.    4%Irredeem.lst  Mort. Deb. 

Thornycroll  (John  I.)  &  Co.,  Ltd. 

6     Cum.  Pref. 

Tylor  (J.)  &  Sons,  Ltd.  5%  Cum.Pf. 

United  States  Steel  Corp.  Com.Stk 

Do.  7%  Cum.  Pref.  Stock 

Do.    10-60yr.5  ',,  Skg.Fd.G.Bds. 

Vickers,  Sons  &  Maxim.  Dcd.Ord.. 

Do.    5%  Non-Cum.  Pref. 

Do.     5%  Non-Cum.  Pref.  8tock. 

Do.     4%  1st. Mort. Deb. Stk. Red. 

Do.     44%  2nd  Men.  Debs., Red. 

Weardale  Steel,  Coal  &  Coke, 

Ltd..  Def.  Ord. 

Do.       6%  Cum.  Pref.  Ord.      .. 

Do.         41',,  Perpetual  Deb. Stock 

Weldless   Steel  Tube,    LtJ.,   Cum. 

Pref.  54 

Do.        Mort.  Dili.  4.V 

Willans  &  Robinson,  Ord.     . 

Do.        6  '.,  Cum.  Pref 

Do.         1  ,,1-t  Mort. Deb. Stk. Red 
Yorkshire  Iron  &  Coal  Co.,  Ltd., 

4*%  1st  Mort.  Deb.  Stu.  Red. 


l'aid 

Closing 

up. 

Prices 

10 

17,       183 

10 

log-ioa 

1 

i-    i 

5 

4—44 

3 

3f-    4| 

1 

1           I 

100 

110  —112 

10 

11  —  114 

1 

ft-    H 

1 
100 

dfcl 

5 

4?-    51 
41-     5| 

5 

624 

73  —  75 

10 

11|—  12 

5 

— 

100 

92  —  95 

5 

31-    44 

5 

5J-    6i 

10 

8ft-    9J 

100 

97  —100 

5 

4|-    5 

1 

g-      § 

5 

14-    1| 

5 

1»-    11 

100 

101  —104 

1 

29 "I 

100 

96 "—  98 = 

10 

9ft-    9S 

1 

it-   ft 

1 

1-  14 

100 

95  —  97 

100 

92  —  95 

100 

94  —  98 

1 

4-     8 

1 

i-   ft 

100 

85  —  90 

10 

14-    1| 

10 

3*—    4 

100 

77         81 

10 

17  —  174 

10 

14         L44 

1 

1 

I1    ft 

100 

98  —101 

1 

4      ::. 

100 

67  —  71 

1 

ft-  1ft 

111 

9a-  10  J 

$100 

29£      304 

-LOO 

944-  94; 

81000 

93  —  95 

1 

2ft-2jk 

1 

14-    ii 

100 

111  —114 

UK) 

103  —105 

100 

103  —105 

1 

ft-    ft 

1 

5-    1 

100 

85  —  89 

5 

4|       4| 

100 

93  —  98 

6 

1—2 

5 

2—3 

100 

74  —  79 

100       80  —  85 


Stocks  aid  Shares  marked      are  quoted  ex-dividend, 
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ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTEIC    TRACTION.— Contd. 


Present 

c 

Last 

Paid 

Closing 

Amount 

a 

Divi- 

Name. 

up. 

Subscribed. 

7. 

dend. 

70,000 

1 

Oa.     Alliance Elee. Co.,  Ltd.  5%Cum.Pf. 

1 

t~        I 

125,000 

1 

71  1.    Aron  Elec.  Meter  Ltd.,  6%  Cum.  Pf. 

1 

ft—      ft 

120,(HM) 

1 

98d. 

Bell's  Asbestos  Co.,  Ltd 

1 

**-  n 

100,000 

5 

4  - 

British  Insulated  iS:  Helsby  Cables 

Ltd.,Ord. 

5 

5£—    5f 

100.000 

5 

3/- 

Do.  6%  Cum.  Pref 

5 

64-    53 

.£500.000 

Stk 

11% 

Do.  4rV'„  1st  Mort.  Deb.  Stk.  Rd. 

100 

102  -   105 

£200,000 

Stk 

I 

British  Thomson-HoustonCo.,Ltd., 

4i%  1st  Mort.  Deb.  Stk.  Red.  . . 

100 

100  —102 

400,000 

- 

3/- 

British  Weatinghouse  Electric  and 

Manufac.  Co.,  Ltd,,  6%  Pref.  . . 

5 

2§-    2J 

£616,353 
105,731 

Stk 

1% 

Do.        4%  Mort.  Deb  Stk.  Red.. . 

100 

88  —  90 

2 

2/'- 

Brush  Elec.  Enging.  Co.,Ltd.,Ord. . 

2 

g-      i 

150,000 

2 

2  11 

Do.       6%  Pref 

2 

11-    l| 

£125.000 

Stk 

IV. 

Do.        44%  Perp.  1st  Deb.Stk.. . 

100 

93  —  96 

£125.000 

Stk 

J*",, 

Do.        44%Perp.  2nd  Deb.  Stk. 

100 

68  -  72 

35,000 

5 

5/- 

Callender's  CahleiVConstn.Ltd.Ord. 

5 

9  —  10 

40,000 

5 

2/6 

Do.     5  %  Cum.  Pref 

5 

5  —  5J* 

£200,00  ' 

Stk 

Do.    44%lstMort.Deb  Stk. Red. 

100 

104  —106 

85,000 

3 

1/6     Crompton  &  Co.,  Ltd 

3 

If-    2 

£100,000 

5% 

Do.        5%  1st  Mort.  Reg.  Debs. 

100 

94  —  99 

52,000 

5 

10/- 

Dick,  Kerr&  Co.,  Ltd.,  Ord. 

5 

7|—    7| 

61.000 

g 

3/- 

Do.      6%  Cum.  Pref 

5 

54—    H 

£300000 

Stk 

44% 

Do.      4J%  Deb.  Stock,  Red.    .  . 

100 

107"— 109 

233,334 

1 

6d. 

Doulton  &  Co.,  Ltd.,  5%  Cum.  Pref. 

I 

1*-  1|* 

£233,334 

Stk 

4", 

Do.     1st  Mort.  4%  Iree.  Deb.Stk. 

100 

105  —108 

99,261 

5 

1/6 

Edison  and  Swan  United  Electric 
Light,  Ltd.,  "  A  "  Shares 

Nos.  1-99,^61 

3 

1 —        B 

17,139 

5 

2/6 

Do.    "A  "  Shares  Nos.01-017,139 

5 

i  —   14 

£344  023 

Stk 

1% 

Do.    4%  Deb.  Stock  Red. 

100 

78  —  83" 

£100,000 

Stk 

5% 

Do.    5%  Second  Deb.  S,k.  Red. 

100 

79  —  81 

112.100 

2 

1  7' 
2/9? 

Electric  Construction  Co..  Ltd.     . 

2 

li-    11 

31,390 

2 

Do.     7 "„  Cumulative  Pref. 

2 

2J    -    2| 

£200000 

Stk 

1% 

Do.     4",,  Perp.lst  Mt.  Deb.  Stk. 

100 

98  —100" 

10,248 

10 

7_/6 

Evered  2nd  Co.,  Ltd 

10 

13  —  15 

£100,000 

Stk 

l-'erranti,  Ltd.,  5%  1st  Mort.  Deb. 

Stock,  Red 

100 

90  —  95 

25,000 

Id 

5/- 

Gen.    Elect.    Co.   (1900),  Ltd.,   5% 

Cum.  Pref. 

10 

94—  10 

£200,000 

Stk 

4% 

Do.    4%lst.Mt.  Deb.  Stk.. Red. 

100 

91  —  96 

35,000 

5 

5/- 

Henley's  (W.  T.)  Telegraph  Works 

Co.,  Ltd.,  Ord. 

5 

lOJ—  ins 

35,000 

5 

2/3 

Do.        ii";,  Cum.  Pref 

5 

5  -    5J 

£50000 

Stk 

1'.",, 

Do.        4J%  Mt.  Deb.  Stk.  Red. 

100 

110  —112 

50,000 

1(1 

5/- 

India  Rubber.  Gu  ta  Percha  it 

Telegraph  Works  Co.,  Ltd., 

10 

154-  16* 

£300,000 

100 

1% 

Do.        1st  .vlort.  Deb.  Red.     .. 

10(1 

99  —102 

7.. Mill 

10 

Parker,  Thos.,  Ltd 

111 

b4—    7 

37,350 

12 

12/- 

Telegraph   Construction  and  Main- 

tenance Co.,  Ltd. 

12 

'38  —  40 

£150,000 

100 

1",, 

Do.        4%  Deb.  Bonds  . . 

100 

103  —105 

III.— ELECTRIC    TRACTION. 


Amount 
Subscribed. 


120,000 

260,007 

£230,000 

20,000 
10,1  00 

£46,300 

£191,3z6 

75,6  16 

75,000 

75,000 
£425.000 
£200,000 


7,500 
£242,800 
£220,000 

150,437 

£1,000,000 

£-50,1  (in 

100,000 

40,500 
47,000 

JE200.000 


5 
Sik 

10 
10 
100 

stl. 
1 
1 
5 


Divi- 
dend. 


3/- 
2/6 

6% 

6/- 

5/- 
4J% 


5  2/6 
Stk  44% 
Stk      6% 


1 
A 

6/- 

i  6 


10 
40 
UK) 
10 

1(1 

Stk 

Stk 

5 

5 

5 

Stk 


3/- 
3/- 


Anglo-Argentine  Trams  Co.,  Ld.,Or.  5 

Do.                          Cum  Pf.  5 

Do.  Permanent 

6    ,  Debenture  Stock,  1888   ..  100 

Barcelona  Trams  Co.,  Ltd.,  Ord.    ..  10 

Do.          5%CumPf.8hare*  10 

Do.           5%  Debs.,  Red.  ..  100 

Do.           4*%  Red.  Deb.Stk.  100 

Bath  Elec. Trams.  Ld.,  l'f.  Or.         ..  1 

Do.            5';;,  Cum.  Pf.         . .  1 

Brisbane  Electric  Tram  Investment! 

Co.,  Ltd.,  Ord 6 

Do.           6%Cum.Pf.        ..  5 

Do.    4J%  1st  Deb.Stk.,  Red.  100 
Brit.  Columbia" Kle o.  Rly.  Co.,  Ltd., 

Def.  Ord.  Stock      ..         ..  100 

Pref.  Ord.  St.  ck     ..         ..  loo 

Do.      5%  Cum.  Perp.  I'f.            ..  10 

Do.      r. ■',,  1st  Mort.  Debs.         ..  40 

Do.      I1.,,  Vancouver  Power  I)b.  Kin 

Brit.  Electric  Traction,  hid.,  Ord.  10 

Do.       6%  Cum.   Pref 10 

Do.        5%  Perp.  Deb.  Stk.        .  .  KKI 

Do.          I  ■  .  2nd  Deb.  Stk.  Red..  100 
Buenos  Ayres  &   Belgrano  Electric 
Trams,  Ltd.,  Ord. 

Do.        "A"  6%  Cum  Pref.      .  5 

Do.        "B"           do.  6 
Buenos  Ayres  Elec. Trams  Co.  (1901)i 

Ltd.,  5';0  Db.  Stk.,  Red.  100 


7J- 


Present 

o 

Last 

Amount 

Divi 

Subscribed. 

32 

dend. 

Paid 
up. 


£220,000     100       6%      Buenos 


102,268 

£350,000 

480,000 

40,000 

£300,000 

155,000 

£116,000 

£120,000 


5 

Stk 

1 

5 

100 

5 

Stk 

Stk 


60,000       10 


59,987 
30,000 

£150,000 
125.000 

£1.031,000 
£50,000 

314,016 

500,000 

£350,000 

50,000 

110,923 
£150,000 
£196,200 


143  146 
10}  11 
9  —  10 
98  —101 
93  —  97 

k-     i 

!.:     i,'„ 

H-   2 

3|-    H 
96     -100 

LOO       103 

100  —103 
10i—  10? 

102     104  % 
98  —101 

93        in1, 

10;  Llj 

117       110 
95       97 


3f- 
54- 
54- 


10 
5 

Stk 
10 

Stk 
Stk 

1 
1 

Stk 
5 

8 
100 
Stk 


3/- 

44% 

'/- 

2/6 

4% 

4/- 

6% 

5% 

67- 

6/- 
2/6 

4% 
5/- 

1% 


6d. 

13/7 
6/- 


lim 
1 

5 
100 

5 
100 


97  -100 
71-    8| 

107  —109 
1ft-  Ift 

4£—     5* 

98  —102 
101—  io* 

140  —145" 


100      101  —104 


Ayres   Gd.  Nat.,  Ltd.,  6% 
1st  Deb.  Bds. 
Calcutta  Tramways  Co.,  Ltd. 

Do.        44%  1st  Deb.  Stk.,  Red. 

Cape  Electric  Tramways,  Ltd. 

City  of  Birmingham  Trams  Co.,Ltd. 

5  %  Cum.  Pref. 

Do.        4%  1st  Mort.  Debs.  . . 

City  of  Buenos  AyresTrams.Co.,  Ld. 

Do.        Per.  6%  Deb.  Stk. . . 

Colombo  Elec.  Tram,  &  Light.  Co.. 

Ltd.,  5%  1st  Mort.  Deb.  Stk.  Red. 

Dublin  United   Trams.    Co.    (1896), 

Ltd.,  Ord.     .. 

Do.    6%  Pref 

Isle  of  Thanet   Elec.   Trams,   and 

Light.  Co.,  Ltd.,  5%  Cum.  Pref. 

Do.    4%  Deb.  Stock.. 

London  United  Trams.  (1901),  Ltd., 

5%  Cum.  Pref. 

Do.     4%  1st  Mort.  Deb.  Stk.  Red. 

Madras  Electric  Trams  (1904),  Ltd., 

5%  Deb   Stock,  Red 

Metropolitan  Elec.Trams,  Ltd., Def. 

Do.  5%  Cum.  Pref 

Do.  44%  Deb.  Stock,  Red. 

New   General  "Traction    Co.,  Ltd., 

6%  Cum.  Pref 

2/9|  North  Metropolitan  Tramways  Co. . 

34%  Do.  3*%  Mort.  Debs. 

5%    Perth  Electric  Trams,  Ltd.  (W.A.) 

5%  1st  Mort.  Deb.  Stock,  Red. . 

Potteries  Elec. Traction  Co.,Ld.,Or. 

Do.  5"„  Cum.  Pref.     .. 

Do.  44%  Deb. Stk., Red. 


IV.— ELECTRIC    LIGHTING   AND   POWER. 


5 
100 


1(1 

100 


100 

1 
1 

100 


13  —  14 
!  15  —  16 

I  3J-  4 
90  —  93 

101—  10? 
103  —105 

103  —105 

i-  4 

J—  i 

103  —105 

4-  14 

4-44 
87  —  92" 


24,500 

10 

10/- 

24,500 

10 

5/- 

£220  000 

Stk 

*4% 

100 

103  —106 

10 

8—9 

10 

84-    9* 

100 

99  —102 

Present 

Amount 

Subscribed 


a> 

Last 

d 

Divi- 

-C 

Closing 
Prices. 


96  —  99 


Stocks  and  Share3  marked 


7,500       10        16-    Bournemouth  &  Poole  Elec.Sup. Co., 

Ltd..  Ord.     .. 
Do.        44",.,  Cum.  Pref. 
Do.        B%  Cum.  Second  Pf.     . . 
Do.        44"r,  Deb.  Stock  Red     . . 
Bromley  (Kent)  Elec.  Lt.  &Pr.  Co.Ld 
Do.      do.    44%  1st  Deb.  Stk.  Red. 
Brompton&Keusington  Elec. Supply 
Co.,  Ltd.  Old. 
Do.        7%  Cum.  Pref.  Shares. . 
Calcutta  Elec.Sup.  Cor.  Ltd., Ord.  .1 
Central  Elec.  Sup. Co.,  Ltd.,4%Gua. 
Deb.  Sk.     ..! 
Charing  Cross  &  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Ord 

Do.  do.    Ord ; 

Do.  do.    4i ",>  Cum.  Pref... 

Do.  do.    4 "„  Deb.  Stk.  Red. 

Do.  do."CitvUndertaking"i 

14%  Cum.  Pref .     ..: 

Do.  do.        do.    (1903) 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 

Do.        do.     4%.  Deb   Stk.,  Red 

Cityof  London  Ef.Lghtg.Co.,Ld.,0. 

Do.      6%  Cum.  Pref 

Do.      5"0  Deb.  Stk.,  Red 
Do.      4§%  2nd  Deb.  Stk.,  Red 
Countyof  London  Elite  Supply  Co., 
Ltd.,  Ord. 

Do.        6";,  Cum.  Pref 

Do.        44%  Deb.  Stk.,  Red.     .. 

Do.        44%  2nd  Dtb.  Stk.,  Prv. 

Crts.  all  paid,  Red 

Edmundson's  Elec.  Cor.  Ltd.,  Ord. 

Do.        6%  Cum.  Pref 

Do.        44%  1st  viort.Db.Stk.Reg 

Klectric  Lighting  &  Traction  Co.  of 

Australia,  Ltd.  5",,  Deb.  S.k.  Red. 

Folkestone  Elec.  Supply  Co.,  Ld.,  O. 

Do.        44'.',,  1st  Deb.  Stk.,  Red. 

HavanaElectricityCo.,Ltd 

Hove  Elec.  Lighting  Co.,  Ltd.,  Ord. 
Isle  of  Wight  Electric  Light  ,v  Power 
Co.,  Ltd.  44%  Deb.  Stock,  Red. 
Kalgooihe  Electric  Power  &  Light- 
ing Corp,  Ltd.,  6% Cum.  Pref. 
Ken  sing  ton  and  Knights  bridge  Elec- 
tric Lighting  Co.,  Ltd.,  Ord.  . . 
are  quoted  ex-dividend. 


7,500 
7,500 
£70,000 
14,000 
£50,000 
27,507 

12,493 

60.000 

£288,782 

70,000 

10,000 

80,000 

£350,000 

40,000 

40,000 

11,130 

£150,000 

70,595 

40,000 

£400,U00 

£300,000 

40,000 

30,000 
£400,000 
£250,000 

70,000 

70,000 

£300,000 

£  SI  1, 000 

10,000 

£50,000 

15,000 

13,000 

£50,00J 

150,000 

21,000 


10 
10 
Stk 
5 
Stk 
5 

5 

5 

Stk 


5 

Stk 
5 

5 

5 

Stk 

10 

10 

Stk 
Stk 
10 

10 
Stk 


5 
5 

Stk 
Stk 


Stk. 
10 


Stk 

1 


4/6 

6/- 

44% 

•M- 
44% 
4,6 

3/6 

3/- 
4% 

4/- 


2/3 
4% 
2/3 

2/3 
2/3 

44% 
6/- 
6/- 
5% 

44% 

4/- 

6/- 
44% 

14  „ 
4/6 

3/- 

44% 

6 

2/- 
44% 

3/6 

IV-., 


10 
10 
10 

100 

5 
LOU 


5 

5 

5 

100 

5 
5 
5 
1O0 
10 
10 
100 
100 

10 
10 

100 

100 
5 
5 

100 


100 
10 


■V 


12  —  13 
94-  10 
11-12 
104  —106 
5J-  5| 
101  —104 

104—  11 

104-    102 

n-  sj 

104  —  107 

:  ei-  8| 

!    8  -    8* 
1101  -10b* 

48-  5& 
4|-  5fg 

H—    «>* 
109  —111 
lOf—  Hi 
13A  -  14 
123  —127 
103  —105 

9—9* 

12  —  124 

,107  —110 

101  —103 

6J-  6g 

6  —  6J 

107  —109 

83  —  93 
54-  6 

102  —105 
94— 101 

74—  8 

101—102 


124-  13 


De<  embj  r 


[904. 


PACES     WEEKLY. 
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ELECTRIC  LIGHTING  AND  POWER.— Contd. 


1'resent 

Amount 

Subscribed. 


Last 
Dlvi 

deud. 


TELEGRAPHS  AM'    I  KLEPHONES.— Contd. 


£ 135 ,000 

Stk 

4% 

111,000 

3 

00,000 

•r- 

8/- 

6371,896 

Stk 

1 

100,000 

10 

76,121 

5 

a/a 

'220,000 

Stk 

44% 

'250,000 

Stk 

8*% 

£250,000 

— 

4j% 

10,852 
£59,000 

16,500 
£50,000 
£84,700 

40,000 

20,000 

£150,000 

12,000 

£50,000 
65,000 
100,000 


50,000         1 
£100,000  I    Stk 

50.000         5 

30,000 

,£200,0(  0 

110,000 

28,161 


10 
100 
5 
Stk 
100 


5 

Stk 

5 

Stk 
5 

1 


5 

Stk 
5 


6/- 
4% 
2/6 
4% 
4J* 

51- 

3/6 

V 

I 
3/- 


2/6 
2/6 

6/6 

2/6 


100 
3 
5 

100 
10 
5 

100 

100 

100 

10 

100 

5 

100 


Kensington  and  KnightsbridgeElec- 

tric  Lighting  Co.,  L'd.,  ami  tin' 

Notting  Hill  E'ectric  Lighting 

Co.,  Ltd.,  1 ".,  Deb.  Stock,  Red. 
London  Bleo.  Supply  Corp.,lid.,Ord. 

Do.    6",,  1'ref 

Do.    4%lstMort.Db.Stk.,Red 

Metropolitan  Elec.  Sup.  Co.,  I  al.,t  )r. 

Do.    4*%  Cum.  Prel 

Do.    4J%lstMort.Db.Sk.,Red. 

Do.    8$%  Mort.  Deb.  81k  ,Red. 

Midland  Elec.  Corp.  tor  Power  Dis- 

tribiit  on.Ld.,4J%lstMort.Deb. 
Notting  Mill  Bleo.  Ltg.  Co.  Ltd.Ord. 

Do.  4 ", ,  1st  Mort.  Debs.     . . 

Oxford  Electric  Co.  Ltd.,  (ml. 

Do.  4",,  Debenture  Stk.  Red. 
Royal  Elec.  Co.  (of   Montreal) 

44%  20-yr.  1st  Mort.Deb 
St.  James'  &"Pall  Mall  Elec 

Light  Co.,  Ltd.  Ord. 

Do.  7%  Pref 

Do.  3£%Deben.  Stock,  Red 

Smithfield  Markets  Elec.  Sunply 

Co.,  Ltd.  Ord. 

Do.  4%  Debenture  Stk  Red. 
South  London  Elec.  Sup.  Co., Ltd. O. 
South  Metropolitan  Elec  Light 

&  Power  Co.,  Ltd.  Ord. 

Do.        7%  Cum.  Pref 

Do.  4J%  1st  Deb.  Stock  Red. 
Urban  Electric  Supply  Co.,  Ltd.,  O. 

Do.     5",,  Cum  Pref 

Do.    4*%  1st  Mort.Deb. Stk. Red    100 
Westminster  Elec.  Supply  Corp. 

Ltd.,  Ord.       5 

Do.       5%  Cum.  Pref 5 


102  —104 

■2  -     2J 

5g-    6! 

95  —  97- 

L6j       17 

•>,,-  -V 

112  —117 

97  —  99 

i  93  —  96 
14A—  15 
10  f— 103 
6£-    6| 

99—101 


100     100  —102 


5 

5 

100 

5 

100 
5 

1 
1 
100 
5 
5 


133-  14J 
8*—    9 
99"— 101 

2f—    3i 

S3  —  87 
4i-    4g 


107  —110 

4ii—  5J« 

5  -  5* 
104  —106 

12f-  13J 

6J-    6* 


Present 
Unounl 

Subscribed. 


±'::o.o>- 

88,321 
84,068 
1,669 
£80,000 
207,980 
£76,000 
518,916 


V.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


Present 

Amount 

Subscribed 


£34,t-0O      100 


25,000 
£763,680 

£3,118,210 

£  3,1 18,210 

44,000 

$  15,000,000 

£1,903,856 

16,000 

6,000 

6,000 

£30,000 

60,710 

£85,800 

£300,000. 
£200,000 


10 

Stk 

Stk 

Stk 

5 

$100 

Stk 

10 

10 

5 

50 
20 
100 

100 
25 


300,000 

£602,400 

£ 1,000,000 

£  2,000,000 

£1,836,814 

150,000 

£58  700 

17,000 
72.680 

£1,983,333 

£1,966  667 

15,000 

15,000 

250,000 

£2,000,000 
£689,50.;; 

£1,000,000 

179,313 

t50,C00 

£100,000 

11,839 
58,000 
40,000 
£179,947 
15,609 


10 

Stk 
Stk 
Stk 
Stk 
10 


Last 
Dlvi- 
dend. 


12  6 

25  - 

a  • 
4/- 
$2 

1 

5/- 

10/- 
2/- 

5/- 

I 

8/- 

1 

4% 
4% 

2/6 

4% 
25/- 
17/6 
I 
5/- 


Paid 
up. 


100       4*n 


25 
1 
Stk 
Stk 
10 
10 
5 
Stk 
Stk 


1 

1 

100 

8 
5 
5 
Stk 
10 


12  6 

7  a. 

5% 

6/- 

6/- 

a/6 

s  - '  , , 
1 
5/9 

7'd- 

7id. 

4% 

4/- 
5/- 
2/6 


African  Direct  Tel.  Co.,Ld.,4%  Mt. 

Debs.  (Series  A),  Red 

Amazon  Telegraph  Co.,  Ld 

Anglo-American  Pel.  Co..  Ltd.,  Ord. 
Do.  6%  Preferred  Ordinary 

Do.  Deferred  Ordinary     .. 

Chili  Telephone  Co.,  Ltd 5 

Commercial  Cable  Co.,  Capital  Stk.  $100 
Do.  8terl.500-yr4%Deb.  Stk., Red.  100 
Cuba  Submarine  Tel.  Co.,Ld.,  Ord.      10 

Do.        10%  Pr«ference  . . 
Direct  Spanish  Telegraph  Co.,  Old. 
Ki  ,,  (  urn.  Preference 

Do.        4*%  Debs 

Direct  U.S.  Cable  Co.,  Ltd 

Direct  West  India  Cable  Co.,  Ltd., 
44%  Reg.  Debs. 
East.  &S.  African,  Ld.,  1%  Mt.Db-.    100 
'     Do.    4%  Rg.  Mt.  Dbs.  (Mauritius 

Subsidy)..     25 
Eastern  Extension,  Australasia  and 
( ihina,  Ltd. . . 
Do.    4",,  Mort.  Deb.  Stk.,  Perp. 
Eastern  Tele.  Co.,  Ltd.,  Ord. 
Do.       :i  ",,  Pref.  .. 

Do.        4','i,  Mort.  Deb 

Great  northern  Telegraph  Co. .Ltd., I 

(ot  Copenhagen) 
Halifax  and   Bermudas  Cable  Co., 
Ltd.,  4* ",,  1st.  Mort.  Debs.  Red. 
Indo-European  Tele.  Co.,  Ltd. 
M  jute  Video  Telephone  Co.,Ltd.,0. 
National  Telephone  Co.,  Ltd.,  Pref. 

Do.        Deterred 

6 ",,  Cum.  1st  Pret. 
do.     2nd  do. 
5%  Non-Cum.  3rd  Pref. 
Deb.  Stk.,  Red.     .. 
I  do.        do. 

1    I  l'rov.  Certs.  35",,  to 
be  paid.  . 
Oriental  Telephone  ..V  Elec.  Co., Ltd. 

Do.        6",,  Cum.  Pref 

Paciric  &  European  Tel.  4%  Guar. 
Debs.  Red... 
Reuter's  Telegram  Co.,  Ltd. 
United  River  Plate  Telep.  Co.,  Ltd. 

Do.        5",,  Cum.  Pref 

1        Do.        5"0  Deb.  Stock,  Red.    .. 
W.  African  Telegraph  Co.,  Ltd.      . . 


100 
10 
100 
100 
100 


10 

5 

5 

50 

20 

100 


10 

1(1(1 

100 
100 
100 


100  —103 

I    1  —  1* 

55  57 

103*— 104* 

124—  12j 

:     5|—    6 

170  —190 

I  93  —  96 

8f—    9J 

16*-  17* 

31-3| 

n-  »i 

102—104% 
10|—  11 

101  —103 
101  —103 

100-102% 

13*      14 
L06      L03 

135  —138 
88  —  90 
105  -107 


10       281—  29J 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


100 

101  —103 

25 

44*-  46*. 

1 

too 

1084—109* 

100 

101—102 

10 

13  —  15 

10 

12  —  13 

5 

5J —    o'i 

100 

98  —  99 

100 

1034—105* 



671—  68* 

1 

1  -  li 

1 

14-  1J 

100 

98  —100 

8 

7-    7* 

•1 

6g-    6S 

0 

5*-    H 

100 

105*— 1074 

10 

7J—  11 

Last 
dend. 


Closing 
Prices. 


2*  West  Coast  of  America,  Ltd.  2* 

100  I.,  Do.     1    .  Deb.  Guar,  bv  West. Tel.    100 

10  6d.  W.India,\l'anainaTeleg.Co.,Ld.,Or.      10 

10  6/-  Do.       6%  Cum.  1st.  Pref.       ..     10 

10  6/-  Do.        6,,  Cum.  2nd  Pref.        ..      10 

LOO  Do  Deb ,  100 

10  3/-  Western  Telegraph  Co.,  Ltd.                  10 

LOO  6  Do.     5%  Debs.,  2nd  8eries,  1'joiJ    100 

Stk  4%  Do.     4%  Deb.  Stock,  Red.      ..    100 

VI.  -SHIPPING    COMPANIES. 


4-     I 
98  —100 

fr-      ? 

7|-    7g 

6  7 

1034-105* 

13*—  14; 

ios  —105 

10lA— 1084 


\  11 1.  >tmt 
Subscribed. 


Last 
Dlvi 
dend. 


32,500        10 

£325,000       Stk 
£672,900      Stk 

40,000        1<> 

£600,000      Stk 
£750,000      Stk 

60,000       20 

40,000        20 
£464,430       Stk 

1,200,000    1 

30,000   in 
327,300   100 

25,323 

36,758 
£150,000 

55,000 

40,000 

£200.000 

141,500 


% 

8 
Stk 

5 

5 
Stk 
10 


£1,160,000  Stk 

£1,160,000  Stk 

£800,000  Stk 

£648,100  Stk 

15.00J  100 

39,075 

39,075  5 

141,811  10 

24,000  10 

fl.ODN.S'U  stk 


5/6    lAnchor  Line   (Henderson    Bros.), 
Ltd.,  5*%  Cum.  Pref. 
44%      Do.     4*",,  lied.  1st  Mort.  1 
i         British  a  African  Stm.  Nai 
Ltd.,  i\  '.,  1st  Mort.  Deb.  Stl 
5/6      Bucknall  Steamship  Lines,  Ltd., 

5*",,  Cum.  Pref. 
44%  Do.         4$%  1st  Mort.  D 

1'  '      1 'lan  Line  Steamers,  Ltd.,  i 

Stk.  Red.     .. 
16,-     Cunard  Steam  Ship  Co.,  Lt  1., 

Nos.  1-60,000.. 
8/-  Do.  Nos.  60.001-100,000 

i  4A%    Elder  Dempster  Shipping,  Ltd.,  4' 

1st  Mort.  Deb.  Stk.     .  . 
(id.     Furness,  Withy  ft  Co.,  Ltd.,  Ord..  . 

!    5/-  Do.       5%  Cum.  Pref 

T  Do.         4* ",,  1st M0rt.Deb3.Red. 

!  7     Gen. Steam  Navigation  Co. ,Ld., Ord. 

4/91       Do.     Non-Cum.  6%  Pref 

r.        Do.    4%  1st  Mort.  Deb.  8tk.  Red. 

1  8     Houlder  Line.  Ltd., Ord 

•2  9        Do.    54  ,,  ( lorn.  Pref 

I'     ,        Do.     IV ',,  1st  Mr..  Deb.  Stk.  Red. 
5/-      Leyland(Fredk.).&Co..  (1900),L1  I 

.".",,  Cum.  Pref. 
5  %    Peninsular  and  Oriental  Steam  Nav, 
Co.,  5'V,  Cum.  Pref.   . . 
19",,  Do.        do.        Deferred 

:;'..,  Do.         do.     3*%  Deb. Stock.  . 

Do.  do.  3*%  2nd  Deb.  Stk. 
30  -  Roval  Mail  Steam  Packet  Co.  Ord. . 
2/6     Shaw,  Savill  cs:  Albion,  Ltd.,  5 

Cum.  "  A  "  Pref. . 

2/6  Do.        "B"Ord 

4/-      Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord.. 

4/6  Do.        4*",,  turn.  Pref 

I  Do.         1  .,  Debenture  Stk., Red. 


10 
LOO 


Closing 
Prices. 


8}        8J 
98      LOO 

93  —  95 

6-7 
75  —  78 


UK)       100—102 


13  —  134 
5f—    6J 


100 

99  —101 

1 

1  -   H 

10 

9J-  10i 

100 

105  —107 

7* 

4J-    4? 

8 

7i-    1% 

100 

97  —  99 

.-. 

3  —    3J 

3J—    3? 

100 

85  —  88 

10 

5—5* 

100 

L26       129' 

100 

214  —217* 

100 

99  —101 

100 

96  —  98 

60 

21§—  22* 

5 

43-    5J 

5 

4  —    49 

10 

8—8* 

10 

93-101 

100 

100  —102 

YH._MIS(  KU.ANKnlS     COMPANIES. 


Present 

0 

Last 

Amount 

d 

Dlvi 

Subscribed. 

r. 

dend. 

00OOO 

1 

9  Id. 

£750,000 

Stk 

12,500 

10 

in,. 

10,000 

10 

<;/- 

183,538 

1 

6-:U. 

66,462 

1 

8-4d. 

135,000 

1 

6d. 

135,000 

1 

7'd. 

Chadburn's  (ShipiTele.  Ltd.,  Ord. .  .  1 

General  Hydraulic  fower  Co.,  Ltd.  100 

Oakey  (John)  and  Sons.  Ltd.,  Ord.  .  10 

Do.               do.         6%  Cum.  l'f.  10 
Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 

66,463-250         15/- 

Do.  do.  Nos.166,4 

Waygood  (R.)  ft  Co.,  Ltd.,  Ord.      . .  1 

Do.            6%  Cum.  Pref.        ...  1 


135  —140 
24  —  26 


H 


RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 

Present 

Amount 
Subscribed. 

i        Last 

5          Olvl                                       Name. 

7.        iaai- 

Paid 
up. 

Closing 
Prices 

10,000      10 


B,789 

10,000 
30,111 


14,889 
781,808 

164,288 

235,000 

20,000 


10,000       20 


7/6     Birm.  Railway-Car.  &  Wagon,  L.,  10       21  —  214 

1-10,0(X1 

3/.            Do.        Second  Issue  1-8.739...  4         8—84 

6/-            Do.        Cum.  Pref.  6%  1-10,000..  10       13  —  134 

7/-     Gloucester  Rail.-Car  ft  Wagon,  Ld.,  7         8g—    Hi 

A,  1-29,861  ..v.  49.751-50  000 

3/6        Do.     B,  29,862-49,750, 50,001-75,000  7         4  —    4J 

9d.     Metropolitan    Amalgamated    Rail.-        1     3S/ 39- 

Carriage  ft  Wagon,  Ld.,  1-784,808 

6d.           Do.     Cum.  A  Pref.  5%  1-164,288  1     23/3—24/3 

7,1            Do.     Cum.  B  Pref.  6%  1-235,000  1      27/6      28/6 

20/-     Midland  Rail.-Car.  \  Wagon,  Ld.,  10       18J— 19/J 

1-20,000 

7'd.           Do.        Pref.  6  per  cent.  l-lO.ooo  21/0-    2:!  0 


Stocks  and  Shares  marked      are  quot  d  ex-dividend. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS    FROM    NOVEMBER    i6th    TO    DECEMBER  iqth,   [904. 


COPPER. 


PIG    IRON:    SCOTCH, 


£    16  17  18  21  22  23  24  25  28  29  30  1 


5  6  7  8  9  12  1.3  14  15  16  19 


72 

1 

l 

-.  i 

71 
70 
69 

— ■ 

68 

67 

ftfl 

65 

\ 

■  ^ 

/ 

63 
62 
61 
60 
50 
58 
57 
56 
55 
54 

e 

TIN. 

145 

144 

143 

14? 

141 

140 

139 

1  *3R 

137 
136 

135 

i 

s. 

1  QA 

133 
132 
131 
130 
129 

128 

127 

128 

125] 

1241 

£ 

1 

ENGLISH    LEAD. 

18 

17 

16 

15 

. 

14 

13 
12 

11 

10 

9 

! 

8 

7 

. 

S  16  17  18  21  2 

55 


23  21  25  28T9  30  1  2  5  6  7  8  9  12  1314  15  16  19 


54 
53 

r 

r  ■ 

52 
51 

SO 

40 

48 

47 

46 

S 

HEMATITE, 

58 

, ,     ,  r  n 

57 

zt  ^ 

56 

-™±          3 

55 

_z* — ^ — ^ — ■* 2 

54          >- 

^B*                                                                                  ^ 

53 

52 

51 

50 

49 

_ 

48 

47 

46L^_ 

_L     _L_ 

s 

CLEVELAND 

54 

53 

52 
51 
50 
49 
48 
47 
46 
45 

43 

42 

40 

— 

.._ 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 


SPELTER. 


~T  r       in 

±fc    ±±) 

J-       S ?_ 

I 

Y_ 

i                 1  I 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET     REPORT. 

Wednesday,  December  21st,  1904. 

THE  copper  market  has  to  some  extent  shaken  itself 
free  from  what  is  happening  in  the  share  market, 
and  the  renewed  attacks  upon  Amalgamateds  have  had 
little  influence  in  affecting  the  price  of  the  metal.  Messrs. 
Henry  R.  Mertoti  and  Co.'s  statistics  give  the  visible 
supply  as  [6,173  tons,  as  compared  with  16,044  tons  at 
the  end  of  November.  The  total  supplies  for  the  fort- 
night were  [6,664  toIls>  and  thc  deliveries  18,535  ton-, 
while  stocks  in  England  and  France  stand  at  8,8(>s  tons, 
against  0,344  tons  a  fortnight  ago.  Chili  charters  for  the 
fortnight  were  1,500  tons.  Although  the  market  is  not 
likely  to  show  much  activity  during  the  holidays,  con- 
sumption is  on  so  large  a  scale  that  it  is  difficult  to  resist 
the  conclusion  that  higher  prices  for  the  metal  will  be 
witnessed  in  the  near  future. 

The  feature  in  tin  has  been  the  scarcity  of  warrants  for 
prompt  delivery,  and  the  market  is  in  the  grip  of  bull 
operators.  The  result  has  been  a  sharp  distinction  be- 
tween thc  prices  for  spot  tin  and  forward  metal.  At  the 
moment  of  writing  the  quotation  is  more  normal  in  this 
respect.  The  backwardation  exacted  by  the  corner  was 
about  *.'5  per  ton.  The  actual  position  of  the  metal  is 
sound  and  the  outlook  makes  for  a  steadier  market.  The 
price  is   m;,i    15s.  cash  and  £130  three  months. 

The  iron  and  steel  market  has  tinned  up  in  response 
to  strong  advices  from  America.  Trade  reports  are 
satisfactory,  and  the  expectations  of  improving  trade  in 
the  Xew  Year  which  are  generally  held  appear  to  be 
based  on  accurate  views.  It  is  to  be  noted  that  the 
position,  SO  unlike  that  of  tin  and  copper  is,  outside  the 
warrant  section,  fairly  free  from  speculative  complications. 

Spelter  has  been  steadier,  there  having  been  some 
repurchasing  on  the  part  of  the  beat's.  Producers  are 
asking  prices  well  above  London  parity,  and  a  sharp 
rise  in  quotations  appear  to  be  imminent. 

Lead  has  been  inclined  to  droop,  and  is  easier  at 
foreign  £12  '.^.,  English  £13. 

Coal  is  a  quiet  market,  blights  and  cobbles  bein.^  in 
chief  demand. 

The  Metal  Exchange  will  be  closed  after  first  change 
on  Friday,  December  23rd.,  until  Tuesday  morning, 
December  27th,  and  after  first  change  on  Friday, 
December  30th, until  Tuesday  morning.'Januarv  3rd,  1005. 


IRON,    STEEL,    PIG- 
IRON,  «&c. 

SCOTLAND. 
Messrs.    David    Colville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Motherwell,  N.B.,    quote  as 
follows.     Prices  delivered  in  Glasgow  or  equal  :  — 

Steel  ■  ^   s* 

Siemens'  Steel  Plates,  Marine  Boiler  Quality  6  15 

„       Land  „       6  17 

Ship  Quality  Plates 5  15 

Siemens' Steel  Bars,  Boiler  Quality     6  15 

,,     Ship  „  6     5 

,,  ,,     Angles 5     5 

Manufactured  Iron  : 

Bars— Dalzell ,;     - 

„      Best    6  12 

,,    Horseshoe      6  12 

"       Angle 6     2 

BestAngle     6  12 

BestBest ?     - 

ExtraBest     ?  *2 

Usual  terms  and  extras.      Special  rates  for  delivery  in  England 
and  export.     The  above  prices  subject  to  alteration  without  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wishaw, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal)  :— 

...  e  -  a. 

Steel  Angles  (Glasgow  '^  Steel) 5     •>     0 

Steel  Ship  Plates  (Glasgow  ^^Steeli   5  15     0 

Steel  Bars,  Ship  Quality  (Glasgow  %^  Steel)     6     5    0 


per  ton. 


Steel  Bars,  Boiler  Quality  (Glasgow 
Steel)  


Steel  Land  Boiler  Plates  (Gl 
Steel)  


6  15    0 


0 


Steel  Marine  Boiler  Plates  (Glasgow- 
Steel)  6     5     0 

Less  5  per  cent,  discount.      Extras  as  per  standard  list. 
Special    prices  for  delivery   in   England  and  for  export.     The 

above  prices  subject  to  alteration  without  notice. 

John   Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B.,  quotes:—  £    s    $ 

Bars — Phn  nix    6 

Best 6 

HestBest    7 

Extra  Best 7  15 

Best  Horse  Shoe    6  15 

ExtraB.H.S 7 

Extra  Best  Cable  8 

Rivet    6 

Best  Scrap  Hive!   7 


5 

0 

15 

0 

5 

0 

15 

0 

15 

0 

15 

0 

5 

0 

5 

0 
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£    s.  d. 

Angles — Phienix      6     5  0 

Best 6  15  0 

Extra  Best    7     5  0 

Gas  Tube  Hoops— Phcenix  Best  6  15     0 


Plates— Phunix 


BestBoiler 7  10     0 

Best  Best  Boiler  ..  8    0    0 

Extra  Best  Boiler  9     0     0 


Boiler  Tube  Strips— Phi.  nix  Best  Best 


8     0     0 


All  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 
(Commission  extra). 


Pig  Iron  : 

Coltness,  f.a.s.  Glasgow 3 


Gartsherrie. 

Summerlee ,, 

Carnbroe    ....       ,, 

Langloan    ,,    

Calder ,, 

Clyde  

Glengarnock,  f.o.b.  Ardrossan. 

Eglinton  ,, 

Dalmellington,   ,.  Ayr 
Shotts 


Leith    2 


No. 

1. 

No.  i 

. 

£  s. 

d. 

£  s. 

d. 

3     4 

0 

2  14 

ii 

2  18 

6 

2  14 

0 

2  18 

6 

2  13 

ii 

2  15 

0 

•_'   T2 

(J 

3     4 

0 

2  14 

11 

2  18 

(i 

2  13 

6 

2  18 

0 

2  13 

6 

2  18 

0 

2  12 

(i 

2  13 

(> 

2   11 

(J 

2  14 

11 

2  11 

0 

2  18 

6 

2  13 

6 

NORTH  OF  ENGLAND. 

Messrs.  W.  Whitwell  and  Co.,    Ltd.,  Thornaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 

£     s.  d. 
W.W.  ^  Bars     6     7     6 

W.W.  Best  Bars   6  17  6 

WW.  Be  1  Best    [[,[.[  7     7  6 

W.W.  Besl  Besl  Best  ....  7  17  6 

W.  W.  Best  Shoe  "  6  17  6 

Thornaby     ,^y     7  17     6 

Thornaby  Best g     7  g 

Thornaby  Best  Besl <j     7  6 

Whitwell  Special  Admiralty  Cable    10    0  0 

Special  Chain  lion  9     0  0 

Tube  and  Nail  Strips  ...     c,  10  0 

w-w-    w     Ingle  Iron  6  10    0 

W.W.  Best  Angle  Iron    7     0     0 

Tee  Iron,  to  8-inches  United 7    7    6 

Terms,  Cash.  Lees  2$  per  cent,  discount  on  10th  of  month 
ollow  ing  delivery. 

LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany, Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, quote:—  .  '     ,      , 

Iron.  Steel. 

„  _._  £   s.    d.  £  s.  d. 

Crown  IBM)  Bars    6  10     0  7     0     0 

».       Angles    7     11     11  7  10     0 

"     ,TOV«r,  Xees    7  10    0  8    0    0 

»     (WIW)  Hoops     7     0     0  7  10     0 

Sheets 7  10     0  *     0     0 

Ordinary  Sizes.  F.A.S. Liverpool  in  10-ton  I     * 

Extras  for  Sizes  -and  Cutting  a>  per  I 


WORCESTERSHIRE. 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.),  Wilden  Works,  near 
Stourport,  quote  : — 

Singles  Doubles 

20  G  96in.  21  G  to  24  G 

by  36in.  96in.  by  36in. 

per  ton.  per  ton. 

Black  Sheets :                                    £    s.   d.  £    s.    d. 

"Vale"  10     0    0  10  10    0 

"Shield"   10  10    0  11  10    0 

"Severn" 1110    0  12  10     0 

"Baldwin  Wilden  B." 12  10    0  13  10    0 

Charcoal 16  10    0  17  10    0 

Best  Charcoal    18  10    0  19  10    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths,  Singles  to66in.,  Doubles  to  56in.,  Lattens  to  46in. 
Extra  lengths,  Single 3  to  168in.,  Doubles  to  132in..  Lattens  to 
108in. 

Patent  Coated  Sheets: 

£     s.  d.  £     s.     d. 

No.  3  Lead 13  10  0  14  10     0 

S.V.  Lead    _ 15     0  0  16    0    0 

No.  3  Teme    15    0  0  16    0     0 

S.V.  Terne 16  10  0  17  10     0 

Singles  Doubles 

20  G  2i  to  24  G 

to  108  to  96 

by  36in.  by  36in 

per  ton.  per  ton. 

Tinned  Sheets :                                 £    s.   d.  £    s.    d. 

Best  Coke  (Finish)    28    0    0  29  10     0 

„     Charcoal  (Finish) 30    0    0  31  10    0 

Extra     „              ,,         32     0     0  33  10     0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "Cookley,  K"  Best  Charcoal,  £1  7s.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.   per  ton  extra 
throughout  for  all  brands. 

At  works  less  2i°0  for  cash  monthly,  10th  inst. 

Galvanized  Corrugated  Sheets  : 

"  Phoenix  "  Brand,  24  G.,  f.o.b.  London,  in  £    s.  d. 

Bundles  1110  0    per  ton. 

"  Blackwall "    Brand,    "26    G.,    in    felt-lined 

cases  for  Australia,  f.o.b.  London 14     5  0        ,, 

Galvanized  Working  Up-Sheets : 

£    s.     d. 
■_'l  G..  f.o.b.  London,  in  Bundles 13  10    0    per  ton. 

STAFFORDSHIRE . 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd.,  Stoke-on- 
on-Trent,  North  Staffordshire,  and  122.  Cannon 
Street,  London,  quote:— 

£ 

Crown  Bars 6 

Best  Bars  (1  to   6in.  wide,  above  \  in. 
thick, £  in.  to  4  rounds  and  squares)     7 

Angles  6 

,,       Best 7 

T's    7 

,,  Best   7 

Best  Shoe  Iron    8 

,.     Pi  vet  Iron    8 

,,     Best  Bi vet  i  Special)  9 

„     Cable '.» 

..     Screwing 8 


s. 

d. 

10 

0  per  ton. 

0 

0 

L5 

0 

5 

0 

0 

0 

10 

0 

0 

0 

0 

0 

5 

0 

5 

0 

5 

0 
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£     s     d. 

BestTurning  M     0    0  per  ton. 

.,     Plating h    5    0 

„      Best  Best   9     5    0 

„     Treble 10     r>     0 

Channels  to  5  by  2£  in.  Erom  74  to  9j  in.  wide  from  10  to 

12  in.  wide;  according  to  specification. 
Girders,  5£  by  2 in. 

,,         from  Hj  by  3  to  9  by  5  in.,  and  3  by  4. 

10  lOL  and  12  in.  high,  according  to  specification. 

£    s.     d. 

Plates 7  10    0  per  ton. 

Best  Plates  H     0     0 

,,     Boilerplates  8  10    0 

„     Best  Boiler  Plates !>  10    0 

Treble  Best  Boiler  Plates 12     CO 

WALES. 

Cordes  (Dos  Works),  Ltd.,  of  Newport,  Mon, 
quote  '•  Star  "  brand  patent  wrought  nails,  steel  nails,  Ac. 

Discounts  — 

45  per  cent,  off  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 
6dy.  and  8dy.  pound. 

40  per  cent,  off  3£-inch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound. 

40  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  2  cwt.  and  upwards.  Extra  2£  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis  : — 

2  tons  9/3  Per  cwt.  I  d  d  Raihvay  station. 

Under  2  tons  9/6  per  cwt.  \    '         '  * 

Steel  cut  nails,  3-inch  basis — 

2  tons  8/-  per  cwt.  I  d/d  an    Railway  Station. 

I  nder  2  tons  8/3  per  cwt.  )    '         J  J 

Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of  3, 
Love  Lane,  Eastcheap,  E.  C.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwrla, 

quote : — 

Per  Box. 
f.o.b. 
Wales. 
Coke  Tin-plates.  £  s.    d. 

C  18fbyl4124s.  110  lb.  «'BV"  0  13    0 

C  20    by  10  225s.  155    „  "Jumbo'  0  18    3 

C  20    by  14  112s.  108    ,,  "Lydbrook"    0  12     6 

C  28    by  20  112s.  216    ,,  "Lydbrook"     1     •">     3 

Charcoal  Tinplates  : 

C  20  by  14  112s.  108  lb.  "  Allaway  "         0  13     3 

BELGIUM. 

C.     L.     Faulkner,     Suffolk     House,      Laurence 
Pountney  Hill,  London,  E.C.,  quotes  :— 

Prices   quoted   are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £    s.  d 

Blooms   at  3  12  0  perton. 

Billets at  3  14  0 

Sheet   Bars at  3  16  0 

Finished  Steel : 

Bars   at  I  1">  0  perton. 

Angles    at  4  16  0 

Tees   at  4  19  0 

Joists at  4     7  6        ,. 

Fencing  Standard-; at  4  19  0        ,, 

Shoeing  Bars    .  at  5     2  0 

Tyre  Bars  at  5     4  0        ,, 

Half -Round  Bars at  5    5  0        ,, 

Heavy  Rails  at  4  10  0 

Light  Kails  at  4  16  0 


0  to  66     7     6 
Nominal. 


METALS 

Messrs.    French    and  Smith,     147,    Leadenhall 

Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 

Tin :  £     s.    d.        £      s.     d. 
English  f.o.b.   Ingots... 

Dis.  1|" 132  10    0  to  133    0    0     perton. 

London  or  Liverpool  Bars 

— 4  cwt.  Barrels 

Dis.  1| "„   133  10     0  to  LSI     0    0 

Strait-     Warehouse     net 

cash  L3]    10     0  to  132     0     0 

London  3  months  fixed  129  10     0  to  12'.»   15     0 
Warehouse,  London  : 

Australian  net  cash    131   10     0  to  132     0     0 

Banca  , 131  10     0  to  132     0     0 

Billiton        ,,       .,      132     0    0  to  132  10     0 

COPPER. 

C°POrer: 0  11     9to    0  12     li  per  unit. 

Regulus,  Matte  and  Precipitate     0  13     0  to    0  13     6 

CMLi  Bars  G.M.B.  Cash  2J%  65  17     6  to  66    0    0    perton 

Swansea,  Liverpool,  or  London 

3  months  fixed 66 

Australian      in      Warehouse. 
London,   P.  C.  C.   Burra 

Cake,  Wallaroo  Cake 

Other  Brands  2£  % 67     5     0  to  68     5     0 

English  f.o.b.  . 

Tough  Cake  2 j°,',    68  15     0  to  b'.t     o    0 

In<'ot  68  15    0to69     5     0 

Best  Selected  2J%  ... 69     5    0  to  69  15     0 

Sheets,     Sheathing     and 

Rods2J% 7'.'     0     0to7'.»  10    0 

Sheets,    4    bv   4    feet   for 

India  2*".;     76     0     0to77     0     0 

Electro,  Net     69  10     0  to  70     0     0 

YELLOW    METAL. 

Yellow  Metal : 

£    s.    d. 

Sheets,    4    by   4    feet  for 

India  2J%    0    0    6; 

f.o.b.  Sheathing  2J  % 0     0     ' 

SPELTER. 
il    s.    d. 
Silesian,  Net  cash  at   out- 

ports 

Spe^ Silesian:.:ltout: 25 10  0  ,  .  0  0 

British,  Net  cash  at  London  25     0     0     to     26     0     0 

Blende  of  o0  7    0    0 

Calamine 7    2b 

LEAD. 
£     s.    d. 

English  Pig,  -'A  .  at 
works.  London.  Liverpool 
or  Swansea  1-   ''     " 

Spanish,  2&  %,  ex  ship, 
Bristol.  Liverpool.  New- 
castle, Swansea,  etc 12  15     ('     to 

Lead  Ore  of  70  6  11    0    to 


£    s.    d. 


Lb 


£    s.    d. 
25    0     0     to     25  10    0     per  ton 


£    s.    d. 


to     13     0     0     per  ton 


6  1")     0 


ANTIMONY. 
£     s.   d. 


£    s.     d. 


StarRegulus  37  10  0  to     ^    0     0     per.tor 

Ore  (50  %  good  quality  and 

produce)  8  10  0  to 

Crude   ll    0  °  t0 


9     0     0 
14  10     0 


QUICKSILVER. 

Spanish   per  flask  containing  751b  

Italian  


£  s. 
7  15 
7  14 
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COAX,. 

LEICESTERSHIRE. 

The    Nailstone     Colliery   Company,    Leicester, 

[uote.      Price  per  Ton  at  Pit    of    20  Cwt.,   with     £  Cwt.    per 
["on  for  wastage :  — 

Upper  Main  Seam.  s.  d. 

Main  Coal 8    0 

Best    Hard   Steam   (hand    picked,   as    used    by  the 

Railway  Companies)    7     '  1 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    6     6 

Fine  Slack    0     6 

Terms,  net  cash  on  10th  of  month  following  delivery. 


DERBYSHIRE. 

The   Manners   Colliery  Co.,    Ltd. 

quote  as  follows,  per  ton  at  pit : 


of    Ilkeston 


Kilburn  Coal :  s.  d. 

Best  London  Brights 9  9 

Large  Nuts  (H  to  3J)     9  6 

Small  Nuts  (ij "to  1$;  6  0 

Rough  Brights    6  0 

Peasl^to?)    5  0 

Slack    3  6 

Smudge    2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

,,     Nuts  7  3 

Hards  (Good  Steam  Coal  1     8  0 

Bakers'  Nuts  (1"  to  2") 6  6 

Slack    3  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.     d. 

Besl  .Main  Coal 10     6 

Best  Silkstone  10     0 

Best  Selected  Tupton  Brights    9     0 

Best  Treble  Screened  Cobbles    7    -9 

Best  Cobbles 7     3 

Best  Picked  Hards    8     3 


NOTTINGHAMSHIRE . 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  per  ton  at  pit : — 

Digby  Coal : 

Steam,  s.    d. 

Best  Hand  Picked  Hard  <J     0 

Steam  11  ard      7     9 

Hard  Nuts 7     0 

Oredling  Colliery. 

Hkiii  Hazel. 

London  Brights,  4  to  8  in.  cube 12     0 

Large  Nuts,  2  to  4  in.  cube  9     6 

Small  Nuts,  :J  to  2  in.  cube 5     o 

Steam. — Tor  Hard. 

Best  Hard  y     q 

Hard  Steam     8     q 

Cobbles     7     0 


CHEMICALS    AND 
OILS. 

CHEMICALS. 


Messrs.    S.   W.    Royse 
Manchester,  quote : 


and    Co.,    Albert   Square, 


£  s.   d. 

Acids:  Oxalic _ 0  0     2J  per 

Picric,  Crystals 0  Oil 

Tartaric  at  Manchester  ...     0  0  11        ,, 


Lb. 


Acetate  of  Lime:  Brown  at  Manchester  net     8  10 

Grey              ,,               .   11  0 

Alumina  :  Alum,  Lump,  loose 5  5 

,,         ,,         in  casks  5  7 

,,     Ground,  in  bags  5  15 

Sulphate  of  Alumina,  14%    4  10 

Ammonia  :  Carbonate 0  0 

Muriate   Grey    f.o.b.  Liverpool  23  10 

Sal-ammoniac, Lump,  lsts,  deb1  U.K.  42  0 

,,      2nds,         ,,          40  0 

Sulphate f.o.b.  Liverpool  12  17 

Arsenic  :  Best  White  Powdered    net  12  5 

Bleaching  Powder,  35%  ,,4  2 

Borax:  British   Refined  Crystal ,,     12  0 


d. 

0  per  ton. 

0 

0        „ 

6 

0 

0 

8f 

0 
0 
0 
6 
0 
6 
0 


per  lb. 
per   ton. 


Coal  Tar  Products : 

Benzole,  50  90  % ,,  0  0     8   per  gal. 

90% ,,0  0  10*       ,, 

Carbolic  Acid  Crystals,  34  35  C.  ...    ,,  0  0  6*  per  lb. 

39/40°C.  ...    „  0  0     7£      ,, 

,,     Liquid,    97/99  %    ...  '  „  0  0  9  per  gal. 
„     Crude,  62*%  at  60°  F. 

f.o.b.     ,,  0  2     3 

Creosote,  ordinary  good  liquid ,  0  0     1^      ,, 

Naphtha,  Crude,  20  "o  at  120CC 0  0     3 

.,      Solvent,  90",,  at  160  C.  f.o.b,.  0  0     8^       ,, 

,,   95  %  at  160CC.    .,    ,,  0  0  9£       ,, 

,,   90%  at  190   C.    ,,    ,,  0  0  10|       ,, 
,,      Rectified,  flash  point  over 

73°  F f.o.b.    .,0  0  lOf       „ 

Rectified,  flash  point  over 

100F f.o.b.     ,,  0  0  11 

Naphthalene,  all  qualities. 

Pitch f. a. s.  Manchester.     ,,  1  13     0  per  ton. 

Copperas:  Green,  in  bulk  ,  0  12     6        ,, 

,,         barrels  f.o.b.  L'pool  ,.  2  0  0         ,, 

Cake ,,  12     6 

Copper:  Sulphate 22  10  0         ,, 


Cyanides 


minimum 


.f.o.b.    net     0     0     7$  per  lb. 


Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

,,  Foreignc.i.f.U.K24  10  0 

Grey  21     0  0 

,,        Brown  at  Manchester  16  10  0        ,, 

Nitrate 23     0  0 

Litharge,  Flake  15  10  0 

Powder  16     0  0 

Red    Lead,    Genuine,  c.i.f.  London 

less  5%   15  10  0 

White     ,,  ,,  Dry     ,,       .,       ,,  16  15  0 

Naphtha  (Wood) :  Miscible,  60  o.p 0     2  10  per  gal. 

Solvent 0     2  7 

Potash  :  Bichromate...  delivered  England...    0     0  3    per   lb. 

Carbonate,  90/92  %  ...  c.i.f  Hull  ...  18     0  0  per  ton. 

Caustic,  75/80  %    „       ,,     ...20  10  0 

Chlorate  net    0     0  3^  per  lb. 

Montreal in  Store,  Liverpool  35     0  0  per  ton. 

Prussiate,  Yellow  net    0    0  4J|  per  lb. 
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Soda:  Ash,  Caustic,  48  %,  Ordinary  ...  ,, 

M         ,,         Refined ,, 

,,     Carbonated,  4H  ",, ,, 

,,         58  %     (Ammonia 

Alkali) net 

,,     Bleachers'      Kenned     Caustic 

50/52  ", net 

Caustic,  White,  77  " ,, 

,,       70  " 

,,       60  " ,, 

,,       Cream,  60  ",, ., 

Crystals,  in  bags   

,,  barrels   

Acetate  c.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England. . . 

Chlorate   net 

Nitrate. ..ex  quay  Liverpool,    

Phosphate : 

Prussiate  net 

Silicate,  Solution,  140'  Tw 

Sulphate  (Glauber  Salts) 

,,        (Saltcake,  95%) 

Sulphur  :  Recovered     

Roll    

Flowers 

Zinc:  Sulphate    


£    s. 

5  5 

6  5 
5  10 


d. 

0     per  ton. 

0 

0 


4  10    0 


ti  10 
10  10 
9  12 
8  12 
8  10 
3  0 
3  7 
16  10 
6  15 
0    0 


0 

10 
12 
L5 
15 

6  15 

7  10 
6  15 


0 

0 

6 

6 

0 

0 

6 

0 

0 

2$      per  lb. 

3^  per  lb. 

0  per  ton. 

0 

3§  per  lb. 

0  per  ton. 

6 

0 

0 

0 

0 
0 


MINERALS. 

£     s.    d. 

Barytes  :  Lump  Carbonate,   90/92", 3  10    0  per  ton. 

Sulphate,  No.  1,  White 2  15    0 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Chrome    Ore  :    Basis   50%    c.i.f.  British 

Ports 3     7     6,, 

Manganese  :  Lump  c.i.f.  Liverpool  10^d.     per  metallic  unit. 

Ochre  •  French  JC  f.o.b.  Rouen,  net     2     5     0  per    ton. 

,,     JF 5  10     0 

Talc  :  (French  Chalk) c.i.f.   Liverpool    3  10    0 


OILS,  etc. 

£     s.    d. 

Aniline  Oil net    °    °    4f  per  lb. 

Salt 0    0    41      „ 

Castor    Oil  :    French,   1st  pressure,   f.o.b. 

Marseilles  less  1|% 20     0     0     per  ton. 

English,  1st  pressure,   f.o.r. 

Hull,  less  2£" 21   12     6 

Cocoa  Nut  Oil :     Ceylon,   ex    store  Man- 
chester  net  31  10    0        ,, 

Cochin,  ex  store  Man- 
chester  net  33     0     0        ,, 

Cotton    Seed  Oil :   Refined  at  Hull,  less 

2J%  naked  13  12     6 

Edible... at  Hull,  less 

2J%  naked  14     2     6 

Glycerine  :  Criulo,  s0»„     net  31     0     0 

Linseed  Oil:    Raw at  Hull,  less  2J% 

naked 13     2     6        ,, 

Boiled at  Hull  less2£% 

naked 14     2     6 

Starch:   American   Pearl.,  at   Manchester, 

net    9  10     0 

Dextrine ,,  ,,     17  10    0 

Farina »     15  10    0 

Shellac  :   Quiet  sales  TN  orange,  January 

delivery  at 207/- 

Turpentine  :  American at  Liverpool  38     0     0  per  ton. 

Russian    at  Hull. ..net  19    0    0 


TIMBER 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 

COLONIAL  WOODS. 

Timber. 

£    s.    d.  £  s.    d. 

Quebec  Square  White  Pine...  per  cub.  ft.  0     1     9  to  0  3     0 

Quebec  Waney  Board  Pine...  ,,  0    2     8  0  3     9 

St.  John  Pine,  18  in.  average         ,,  0     2     3  0  3     3 

Lower  Ports  Pine ,,  0     13  0  18 

Quebec  Red  Pine „  0     1     6  0  1    10 

Quebec  Oak,  1st  quality „  0     2     9  0  3     3 

Quebec  Oak,  2nd  quality    ...  ,,  0.6  0  2     6 

Ash      „  0     16  0  2     B 

Elm     0     3     0  0  3     0 

Hickory \ 0    2    0  0  2     6 

Quebec  Birch    ,.  0     ...   6  0  2     3 

St.  John  Birch 0     16  0  2     0 

Birch  Planks 0     0     9  0  0  11 

Spruce  Spars     ,.  0     0  10  0  10 

Deals. 

1st  quality  Quebec  Pine  per  std.     22  10     0  to  32  10     0 

2nd    do.  do „  17     0     0  22  0     0 

3rd     do.  do  11  10     0  13  0_     0 

St.  John,  N.B.,  etc.,  Spruce  „  6  10    0  6  15    0 

Lower  Ports  Spruce ,,  6    0    0  6  10     0 

Spruce  Boards >.  5  10    0  6  0    0 

UNITED   STATES,  etc.,   WOODS. 

Pitch  Pine. 

£     s.    d.  £  s.  d. 

Hewn  per  cub.  ft.  0     1     3  to  0  1     8 

S  ::::."::::.■'.': :::::..' „     o  010  o  1  % 

Planks.  Stowage  »  0     0  10  0  1     0 

Boards,  Prime  per  std.    12  10    0  16  0     0 

Oak  Timber  percub.ft.  0    16  0  2    6 

Oak. Planks   »  0    16  0  2    1 

East  India  Teak per  load  12    0    0  15  0    o 

Greenheart .-  6  15    C  7  10    0 

EUROPEAN  WOODS. 

Timber. 

£    s.    d.  £  s.   d. 

RigaRedwood   percub.ft.  0     1     9  to  0  2     3 

Dantzic     and     Mernel     Fir, 

Crown     „  0     2     1  0  2     6 

Dantzic     and     Memel     Fir. 

Middling    ,,  0     19  0  1  10 

Stettin 0    19  0  111 

Swedish ,,  0     12  0  4 

Riga  Whitewood  ,,  0     13  0     1     b 

Norway  Mining  Timber 0     0     9  0  0  10 

Dantzic    and     Stettin,    etc., 

Oak 0    2     6  0    3    0 

Norway  Spars 0    12  0    19 

Deals. 

Red   Archangel   and  Onega. 

1st  quality   per  std.     19     0     0  20     0     0 

Red  Archangel   and    Onega, 

■2nd  quality    „  16     0     0  1,  10     0 

Red  Archangel   and    Onega, 

3rd  quality     ..  1*  10     0  15  0     0 

St.  Petersburg,  1st  quality 16     0     0  17  10     0 

Do.  2nd       , 14     0     0  15  0     0 

Gerie »  14     0    0  17  10    0 

Wvburg  ".".... ..  12  10    0  14  0    0 

neS  »  12  10    °  14  10     ° 

GotheXg".:: ,  14     0    0  17  10    0 
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SELECTED    PATENTS. 


Compiled  expressly  for  this  journal  by  Messrs.  Page  and  Rowlingson,  Engineering    Patent  Agents,   28,   New 

Bridge  Street,  London,  E.C.,  and  at  Manchester. 

Copies  of  Specifications  may  be  obtained  at  the  Patent  Office  Sale  Branch,  jj,  Southampton  Buildings,  Chancery  Lane,  W.C.,  at  the 

uniform  price  of  Sd. 


NEW     PATENTS    APPLIED     FOR. 

When  Patents  have  been  communicated  the  names  of  the  communi- 
cators are  printed  in  italics. 

26.388.  J.  W.  Russell,  London.  Dec.  5th.  — Improvements 
in  and  connected  with  water-heaters,  geysers,  steam  generato  s,  and 
the  like. 

26.389.  C.  BucK,  London.  Dec.  5th.— Improvements  in 
and  connected  with  kitchen  and  furnace  boilers. 

26,401.      G.     Fisher     and      G.     Krosli,    Manchester. 

Dec.  5th  -    Improvements  in  lubricators. 

26,404.  Steel,  Peach  and  Tozer,  Ltd.,  and  H.  E. 
Bowen,  Sheffield.  Dec.  5th.— Improvements  in  turnover 
mechanism  for  rolling  mills. 


Dec.  5th. — Improve- 
5th. — Improvements 


26.418.  L.  Wilson,  GreenocK,  N.B. 

in  propelling  vessels. 

26.419.  H.  G.  Cameron,  Ilford.     Dec 

in  or  relating  to  revolving  cranes,  or  the  like. 

26,433.  H.  E.  Soper,  London.  Dec.  5th. — Improvements 
in  gas  and  like  engines. 

26,448.  J.  Reid.  London.  Dec.  5th.— Improvements  in  self- 
adjusting  pump  plungers. 

26,465.  R.  Illemann,  London.  Dec.  5th. — Improvements 
in  the  manufacture  of  insulating  coierings  for  steam  pipes,  boilers, 
and  the  like. 

26,478.  J.  Heizmann,  London.  Dec.  5H1. — Improvements 
in  tubular  apparatus  for  the  interchange  of  heat. 

26,491.  F.  A.  Fromont,  London.  Dec.  5th.— Improve- 
ments in  steam  generators. 

26,502.  E.  C.  Robinson,  Durham.  Dec.  6th.— Improve- 
ments in  vessels  propelled  by  steam  or  other  motive  power. 

26,505.  F.  L.  J.  Llmozin.  Braintree.  Dec.  6th.— A 
(  ombined  three-way  cock  and  liquid  measure. 

26.518.  P.    Thomas   and   J     S.    Marsland,     Halifax. 

Dec.  6th.     Improvements  in  steam  engine  air  pumps. 

26.519.  H.  W.  Richards,  and  W.  H.  Richards. 
Manchester.  Dec.  6th— Improvements  in  steam  and  low  water 
safety  valves  for  steam  boilers. 

26,523.    W.    Newlands,    Edinburgh.    Dec.  6th.— Furnace 

doors  for  land  or  marine  boilers  or  wherever  this  door  may  be  suitable. 

26,525.     R.    P.    Roy,    London.     Dec.    6th.— Apparatus   for 

indicating,  recording,  and  regulating  temperature  in  steam  generators 
and  the  like. 

26,553.  J.  Milton,  London.  Dec.  6th.— Draught  regulator 
lor  steam  boiler  furnaces. 

26,583.  W.  MichalK,  Liverpool.  Dec.  6th.— Improve- 
ments in  and  connected  with  steam  lubricating  apparatus. 

26,592.  The  Warwick  Machinery  Company  Ltd., 
London.  Dec.  6th.  Improvements  in  governors  for  steam  engines. 
1  1  In  General  Eli   trii  Company,  V.S  A.) 

26,598.  The  Warwick  Machinery  Company.  Ltd,, 
London.  Dec.6th  Improvements  in  shaft  packings.  (The General 
1 1,   Ui    (  ompany,  U.S.A.) 

26,617.  A.  Macdonald,  Glasgow.  Dee.  7th.  Improve- 
ments 111  and  relating  to  variable    speed   regulators   fi  r   machinery. 

26,620.  W.  Baldwin,  Blackburn.  Dec.  7th.— Safety 
e  1  mi  imii  al  steam  g<  aerator. 

26.651.  The  Horsehay  Company,  Ltd.,  and  T. 
H.  Williams,  London.    Dee.  7      An  improved  plug  tap  or  cock. 

26.652.  H.  M.  J.  von  Metzen.  London.  Dec.  7.— A 
new  or  improved  safety  device  for  screw  nuts  and  the  like. 

26,735  T.  Staples,  Birmingham  Dee  8th. — Improve- 
ments in  steam  boilers. 

26.739.  D.  Marshall,  Gloucestershire.  Dec.  8th,  Im- 
provementsin  or  connected  with  mean:,  for  locking  nuts,  bolts,  and 

the  like. 


26,741.  W.  Anderson,  H.  Duncan,  and  W.  Walker, 
London.  Dec  .  8th. —  Improvements  in  rotary  engines,  pumps,  ana 
comprissors. 

26,764.  G.  Midgley,  London.  Dec.  8th. — Improvements  in 
water  gauges  for  steam  boilers,  and  means  for  fixing  same. 

26,797.  A.  Adiassewich,  London.  Dec.  8th. — Improve- 
ments in  steam  generators. 


Dec.   9th. — An   im- 


26,835.     G.  W.    Beldam,  Liverpool. 

proved  engine  for  machine  packing. 

26,863.  N.  F.  Johnson  and  W.  F.  H.  Hinde,  London. 

Dec.  gtb.— Improvements  relating  to  fire-bars  for  uirnaces  01  steam 
boilers. 

26.870.    R.  H.   Whitelegg,  London.     Dec.  9th.— Automatic 

variable  blast  pipe  arrangement  for  locomotive  engines. 

26,880.  H.  S.  Rex  worthy,  London.  Dec.  9U1. — Improve- 
ments in  and  relating  to  the  supply  passages  and  valves  of  pumping 
engines 

26,891.  W.  Preidel,  London.  Dec.  <>th — Improvements  in 
screw  propellers. 

26,911.  P.  H.  Deis,  London.  Dec.  qth.— Improvements  in 
pumps.    (Date  applied  for,  January  nth,  1905.) 

26,935.  P.  W,  Lockwood,  Glasgow.  Dec  iolh. — Improve- 
ments in  and  relating  to  direct-acting  steam-driven  pumps. 

26,989.  Simpson.  Strickland  and  Co.,  Ltd.,  and  G. 
F.  Jarvis,  London.  Dec.  10th. — Improvements  in  or  relating  to 
water  tube  steam  generators. 


RECENT     SPECIFICATIONS. 

OIL  ENGINES. 

J.  E.  Thornycroft,  Chiswich.  Nov.  30th,  1904.  —  This 
invention  has  reference  to  oil  engines  of  the  Diesel  type  wherein  oil 
is  forced  into  a  charge  of  air  previously  compressed  to  a  high  degree 


in  the  engine  cylinder  so  that  the  combustible  mixture  of  oil  and  air 
thus  produced  will  be  ignited  by  the  heat  due  to  the  compression  of 
the  air.  In  such  engines  it  has  heretofore  been  usual  to  force  the  oil 
into  the  compressed  air  by  means  of  compressed  air  obtained  from  a 
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separate  air  pump  cylinder.  According  to  this  invention,  in  order  to 
increase  the  efficiency  and  improve  the  working  of  such  engines,  and 
also  to  obviate  to  some  extent  the  great  waste  oi  beat  that  usually 
takes  place  therein  by  reason  of  the  necessity  of  water  jaeketting  the 
combustion  chambers  and  engine  cylinders,  the  oil  is  forced  Into  the 
compressed  air  in  the  combustion  chamber  by  means  of  high  pi  I 
steam,  which  when  the  combustibte  mixture  Of  air  and  oil  explodes, 
will,  by  the  absorption  of  some  of  the  excess  01  heat  of  combustion,  be 
further  increased  in  pressure,  and  by  admixture  with  the  produi 
combustion  and  hot  gases,  will  form  a  more  efficient  motive  iluid  for 
working  the  engine  than  the  products  of  combustion  and  hot  gases 
alone,  as  heretofore.  To  effect  the  desired  result  means  are  provided 
for  introducing  and  compressing  air  in  the  engine  cylinder,  together 
with  an  oil  pump  adapted  to  deliver  regulated  quantities  of  oil.  The 
^team  generatoi  is  of  the  Hash  or  Serpollet  type,  a  water  pump  adapted 
to  feed  water  intermittently  to  the  steam  generator  is  used,  and  a  valve 
device  foi  controlling  the  passage  of  oil  and  steam  from  the  oil  pump 
and  Steam  generator  to  the  combustion  chamber  of  the  engine  cylinder, 
the  arrangement  being  such  that  the  valve  device  will  act  to  allow  oil 
to  be  blown  or  sprayed  by  hiih  pressure  steam  into  the  air  in  the 
combustion  chamber  alter  such  air  has  been  compressed  and  thereby 
heated  to  the  required  degree. 

STEAM     ENGINES. 

The  WarwicR  Machinery.  Company,  Ltd.  (Communi- 
cated by  the  General  Electric  Company, of  Schenectady,  U.S.A.)  Dec. 
12th.  [903.  Ina  multi-stage  elastic  iluid  turbine  a  number  ofnozzlesor 
noz/.le  sections  are  arranged  in  groups  in  connection  with  a  distribution 
chamber  anterior  to  each  group,  and  supplying  it  with  motive  Iluid, 
and  a  valve  is  mounted  on  the  diaphragm  between  two  stages  of  the 
turbine,  which   valve  controls  the  inlets  of  the  distributing  chambers 


rrp — 


formed  in  the  diaphragm,  and  controls  the  passage  of  fluid  therethrough. 
Each  stage  is  provided  with  a  valve  mechanism  for  regulating 
volume  "i  steam  or  other  motive  fluid  delivered  to  the  adjacent  wheel 
of  lower  pressure,  so  that  the  highest  possible  efficiency  mav  be 
obtained.  The  valve  mechanism  is  arranged  s  •  that  the  nozzle  sections 
can  be  cut  into  or  out  of  service  without  throttling  the  flow  of  n 
fluid  through  any  particular  section. 


STEAM  ENGINES. 

Otto  Kolb,  Karlsruhe,  Germany.  Peb  17.  1904.—  This  inven- 
tion relates  to  a  method  of  forming  the  nozzles  of  an  elastic  fluid 
turbine  so  that  the  iluid  enters  the  buckets  of  the  turbine  in  an  expanded 


condition,  and  in  order  to  effect  this,  the  lirst  series  of  nozzles  is 
formed  with  a  diminished  central  section  to  allow  of  the  expansion  of 
the  elastic  fluid  as  it  enters  the  turbine.    The   amount  of  contraction 


and  expansion  may  be  varied  by  means  oi  an  adjustable  side  to   the 
nozzle.      A  further  improvement  -        a   providing   a  number  of 

consecutive  secondary  nozzles  of  increasing  areas  arranged  alternately 


FIG.   5. 

on  the  two  peripheries  of  the  turbini  wheel,  and  adapted  to  receive  and 
to  dii  ect  the  motive  'luid  on  to  the  latter  in  the  direction  of  the  rotation 
of  the  same. 
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NEW    PUBLICATIONS. 


NEW    CATALOGUES. 


"MACHINE  DRAWING. 

For  Students  preparing  for  the  Science  Examinations 
in  Technical  Institutes  and  Evening  Schools. 
By  Alfred  P.  Hill.     P.  S.  King  and  Son. 

An  excellent  collection  of  detailed  drawings,  with 
descriptive  letterpress,  the  aim  of  which  is  to  enable 
engineering  students  to  obtain  a  practical  knowledge 
of  machine  drawing,  and  at  the  same  time  study  the 
elementary  calculations  connected  with  simple  machines. 

"WHOS    WHO.' 

Adam  and   Charles  Black.     7s.   6d.   net. 

We  extend  a  hearty  welcome  to  this  wonderfully 
complete  and  indispensable  biographical  reference 
book.  This  year's  issue  contains  over  1,700  bio- 
graphies, and  the  knowledge  that  each  notice  has  been 
submitted  for  personal  revision  increases  our  admiration 
of  the  able  manner  in  which  the  editors  of  this  unique 
compilation  have  accomplished  their  annual  task. 

From  the  same  publishers  we  have  also  received 
the  Englishwoman's  Year  Book  and  the  Who's  Who 
Year  Book,  a  hand}'  work  upon  which  considerable 
pains  appear  to  have  been  expended  in  order  to  ensure 
complete  accuracy. 

"APPLIED    MECHANICS. 

An  Elementary  Manual,  specially  arranged  for  the  use  of 
first-year  Board  of  Education,  South  Kensington, 
City  and  Guilds  of  London  Institute,  Colonial  and 
other  Engineering  Students.  By  Andrew  Jamieson, 
M.InstCE.     Charles  Griffin  and  Co.,  Ltd.    3s.  6d. 

The  new  edition  of  Professor  Jamieson's  remarkably 
clear  and  well-written  compendium  has  been  thoroughly 
revised  and  brought  up-to-date — for  instance,  the  hexagon 
turret  lathe,  which  was  recently  dealt  with  in  Page's 
WEEKLY,  is  fully  described  and  accompanied  with 
detailed  sectional  drawings.  It  is  divided  into  four 
stages,  covering,  forces  in  equilibrium  and  the  principle 
of  moments  and  of  work  as  applied  to  simple  machines; 
hydraulics  and  hydraulic  machines  ;  laws  of  motion, 
velocity,  acceleration,  etc.,  and  properties  and  strengths 
of  materials,  chains,  shafts,  and  beams.  The  illustrations 
are  a  strong  feature,  and  at  the  end  of  several  lectures 
the  author  has  incorporated  all  the  most  important 
questions  set  by  the  Science  and  Art  and  Hoard  of 
Education,  during  the  past  twelve  years.  Altogether, 
the  work  is  one  of  the  most  suitable  for  the  first-year 
student,  and  is  calculated  to  give  him  a  solid  grounding 
in  the  fundamental  principles  of  his  profession. 

"  PRACTICAL  ELECTRICITY  AND  MAGNETISM." 

By    John     Henderson,     D.Sc,     F.R.S.E.,     A.M.I.E.E. 

Longmans,  Green  and  Co.     6s.  6d. 

This  work  forms  the  second  volume  in  the  promising 
ol  Physical  and  Electrical  Engineering  Manuals. 
The  general  arrangement  and  treatment  of  the  subject 
matter  is  all  that  could  be  desired,  the  author,  dealing 
with  hi- topic  under  the  following  heads,  Measurement 
ol  Resistance  ;  Measuremenl  ol  Current  ;  Measurement  oi 
Electro-Motive  Force;  .Measurement  of  Quantity  ol 
Electricity  ;  Measurement  of  Capacity  ;  Magnetism  ; 
Electro- Magnetic  Waves.  The  appendix  comprises  a 
useful  series  of  tables  of  logarithms,  antilogarithms, 
reciprocals,  tangents,  squares,  sines,  etc. 


We  congratulate  Messrs.  J.  and  H.  McLaren  in  having 
struck  a  somewhat  novel  line  in  "  McLaren's  Traction 
Engines  and  their  Uses.''  The  introductory  pages 
contain  some  very  interesting  personal  reminiscences, 
together  with  excellent  portraits  of  Messrs.  John  and 
Henry  McLaren  ;  there  is  also  a  good  description  of 
the  works.  Other  sections  are  devoted  to  Thrashing 
Engines,  Heavy  Haulage  Engines,  Military  Engines, 
Carriages,  Wagons,  etc.,  and  Steam  Ploughing 
Machinery,  while  the  concluding  pages  are  concerned 
with  pioneer  work  in  the  Colonies.  The  production  is 
exceptionally  well  illustrated  and  can  scarcely  fail  to 
find  a  wide  circulation  of  readers. 

From  this  firm  we  have  also  received  a  well-printed 
booklet  calling  attention  to  McLaren's  Open-Type, 
Medium-Speed  Triple-Expansion  Electric  Generating 
Engines  ;  High-Speed  Enclosed  Triple-Expansion 
Steam  Engines  ;  and  Condensing  Plant.  There  are- 
some  excellent  half-tone  blocks  and  diagrams,  and  from 
the  introductory  remarks  we  are  reminded  that  these 
works  were  established  in  1876.  Amongst  stations  at 
which  the  Company's  engines  are  working  are 
mentioned  Leeds,  Sheffield,  Huddersfield,  Oxford, 
Coventry,  South  Shields,  Swansea,  New  University, 
Birmingham,  Harrogate,  Stockton-on-Tees,  Wakefield. 
Hammersmith,  etc. 

Stenotyper  Schools  of  Machine  Shorthand-  (The  Steno- 
typer  Shorthand  Machine  Co., 8,  Bush  Lane,  Cannon 
Street,  E.C.) — We  have  received  several  pamphlets 
from  the  above  school  on  stenotypy,  by  which, 
instead  of  stenographic  characters,  a  record  can  be 
made  of  spoken  language  by  means  of  a  machine  with 
six  keys,  which  are  struck  singly  or  in  chords  as  on 
the  piano.  The  printed  record  is  a  system  of  dots 
and  dashes.  It  is  claimed  for  the  system  that 
only  a  short  period  is  required  in  which  to 
become  efficient,  while  the  notes  obtained  are 
readable  by  any  stenotypist  after  any  length  of 
time,  if  filed  away.  Those  interested  should  obtain 
full  details  from  the  Company. 


CALENDARS. 

A  HIGHLY  artistic  calendar  has  been  issued  by  Messrs 
William  Augustus  Gibson,  Ltd.,  makers  of  Hydraulic  and 
Electrical  Lifts,  of  Temple  Bar  House.  Fleet  Street,  E.C. 
The  calendar  lettering  and  the  firm's  advertisement  have 
been  treated  with  considerable  restraint,  the  general 
effect  being  that  of  a  picture  in  colours,  approximately 
o  in.  bv  13  in.,  mounted  upon  a  dark  grey  frame  some 
41,  in.  in  width.  The  subject  is  an  old  mill  at  sunset, 
from  a  painting  bv  H,  Fairer.  The  calendar  proper 
is  rendered  in  white  on  grey  slips,  and  the  picture  is 
tied  with  a  brown  silk  cord. 

The  United  States  Metallic  Packing  Company,  Ltd., 
are  again  to  the  fore  in  the  matter  of  calendar  production, 
the  subject  chosen  this  year  being  a  statue  of  Atalanta, 
rendered  in  b.is  relief.  The  treatment  is  most  artistic,  and 
the  tout  ensemble  pleasing.  The  calendar  will  be  welcomed 
bothforitsornament.il  qualities  and  its  practical  utility. 

A  useful  time  "economiser"  has  been  issued  by  Messrs. 
E.  Green  and  Son,  Ltd.,  Wakefield,  in  the  shape  of  a 
heavy  glass  paper-weight.  It  incidentally  calls  attention 
to  Green's  economiser  for  steam  boilers  and  their  effect 
upon  the  coal  bill. 
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Miscellaneous 


Lift   Controllers. 


Rope  operated  for  Passengers 
or  Goods. 


ALL  VOLTAGES 
AND  POWERS. 

HUNDREDS  IN 
ACTUAL  OPERATION. 

LEAFLET    P.W.  .so. 

Sturtevant  Engineering  Co,, 

LTD., 
147,  Queen  Victoria  Street,  LONDON. 


Ice  Making  and  Refrigerating  Machinery. 


CARBONIC 

ANHYDRIDE  (CO). 

0     0 

AMMONIA 

COMPRESSION 
and 
LOW  PRESSURE 

ETHER  SYSTEMS. 


Over  2,600   Machines 

Built  and   Sold. 

0      0 

Results    Guaranteed. 

0       0 

Prompt  Deliveries. 

0       0 

AWARDED  SILVER 
MEDAL,  R.A.  SHOW. 

1904. 


H.  J.  WEST  &  CO.,  Ltd., 


114—118,    SOUTHWARK     BRIDGE    ROAD, 
LONDON,    S.E 


CABLES:    "SAXOSUS." 
TELEGRAMS:    "  COPPERWOR  M." 
PHONE      879    HOP. 

Contractors  to  H.M.  Government,   War  Department,  and  India  Office. 
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Engines 


John  Fowler  &  Co. 


(LEEDS)  LIMITED. 


Electrical    and    General 
Engineers. 


Steam  Plough  Works  : 

LEEDS. 


Fowler's  Road  Locomotive.  Designed  for  all  Kinds  of  Steam 
Haulage,  and  is  also  available  for  temporary  belt  driving. 
Three  sizes  of  this  Engine  are  standardized,  and  employed 
approximately  for  20.  30,  and  40  ton  loads.  A  special  heavy 
Engine  is  also  made  equal  to  a  load  of  50  tons,  and  called 
the  "  Lion  "  type.  The  Engine  was  thus  named  by  the 
War  Office  Authorities,  who  employed  a  number  of  them 
in  the  South  African  Campaign. 
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Engines 


ALLIS-CHALMERS    Co. 


Genera/  Offices: — 

CHICAGO,   U.S.A 


SOLE    BUILDERS    OF 


Reynolds'  Engines  for  Power  Plants, 
Rolling  Mills,   Blowing  Engines,   etc. 


General    European     Headquarters  :— 

SALISBURY  HOUSE    FINSBURY  CIRCUS.  LONDON,  E.G. 

[WRITE     FOR     CATALOGUES. 
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Engines 


Vertical    Compound    Corliss 

Engines  and  Generator 

SUITABLE     FOR     A     MILL     OR     WORKS. 


The    Engine   cost   £2,450.  The   Separator   cost   £1,300. 

LIST    OF    LEADING    DIMENSIONS   OF    I8in.x    36  in.  x    42  in.    VERTICAL    CROSS    COMPOUND    CORLISS    ENGINE. 


H.P.  Cylinder.^diameter jg  ln 

,'"  f" ,~i  .  •*        3o  mi . 

Stroke  of  Cylinders 42  in 

Steam  Inlet,  diameter 0  ;„ 

Exhaust  Ontic;:  diameier   .  13,,i 

MainBcarings,  diameter 14  in 


Main  Bearings,  length 24  in 

Piston  rod,  diameter 31  in. 

Crosshead  Pin,  diameter  and  length  6'  in.  by  6$  in. 

Crank  Pin,  diameter  and  length  7  in.  by  7  in. 

Bore  of  Crosshead  Guide 24  in. 


GENERATOR.— 300  kw  Direct  Cu -rent.  Shunt  Wound,  Engine  Type  Westinghouse  Generator,  500  vo'.ts,  8  poles,  at  90  revolutions  per  minute 
or  will  do   265  kw  at  440  volts  at  90  revolutions  per  minute. 

FOR    IMMEDIATE    SALE    AT    A    VERY    REASONABLE    FIGURE. 

Apply  to  Engine    Builders, 

Box    94,    "Page's    WeeKly,"    Clun    House,    Surrey    Street,    Strand,    London,    W.C. 
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^klMErlf   Locomotives,  &c. 


Th< 


a 


MclNNES  DOBBiE 

(Latest  form  of  our  "  Mclnnes") 

patent  Indicators 


-  ■  for  ■  - 

HIGH    6    LOW 
SPEEDS. 

Tn  two  types:— 
External  Spring 

and  -  »  • 

Enclosed  Spring 

Each  made  in  several 
Forms  and  Sizes. 


DGSISN 

NO.  2 

INSTRUMENT 


External  _ 
PRECCUT.e  Scninc.  Tv?C 


SPECIAL  INDICATORS 
Cs  Explosion  Recorders 
for  Gas  6  Motor  Engines, 
etc. 


Sole 

Makers  : 


DOBBIE  MclNNES.  LD. 

(T.  S.  Mclnnes  &  Co.,  Ltd.,  &  Alex.  Dobbie  &  Son,  Ltd.,  Amgd.), 
INDICATOR     MAKERS     TO     THE     ADMIRALTY. 

45,  Bothwell  Street,  GLASGOW, 

<5  at  GreenocK,  South  Shields,  €s  London. 


THE  HUNSLET  ENGINE  CO., 

LEEDS. 


Lf   D. 


MANUFACTURERS     OF 


TANK   ENGINES 
Of  all  Descriptions. 

Designs  and  Specifications  Supplied 
or  Worked  to. 


Telegrams  :  "  Engine.  Leeds." 


Telephone :  52S 


BALDWIN    LOCOMOTIVE    WORKS. 


Broad 

and    Narrow 

Gauge. 


Locomotives 


Single 

Expansion 

and   Compound. 


Mine, 
Furnace, 

and 

Industrial 

Locomotive?. 


Electric- 
Locomotives 
with 
Westinghouse 

Motors  and 
Electric  Trucks. 


GRAND     PRIZE    AND    GOLD     MEDALS    AWARDED     BY     THE     LOUISIANA     PURCHASE    EXPOSITION. 


Burnham,  Wlliams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Cable    Addresses:    "  BALDWIN,    PHILADELPHIA-  ;      "  SANDERS.    LONDON." 
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^IElESlLTlf    Rolling  Stock,   &c. 


THE    LEEDS   FORGE    Co    Ld 


<& 


& 


»<*"  .***  .,»* 

ft.** 


**>>/ 


X, 


PATENT   SELF=DISCHARGING   WAGON-    20    TONS  CAPACITY. 
Height  from  rails,   10ft.  Width;  Overall,   8  ft.  Length  over  Buffers,  20  ft.   lOin. 


Agents:     Messrs.   TAITE   and   CARLTON,   63,  Queen   Victoria   Street,  LONDON.  E.C. 

i— i   in  iiiM^iiti'iniiiiniDiiiiiM  imiainiini'p  ■imMiiimii  mm'— mm*! ■■■»■ ■■iinimw  milium     i  nmmniM^^— 


"  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 

NOTICE  TO  ENGINEERS,  ELECTRICIANS,  STEAM  USERS,  and  OTHERS.-"  WOODITE"  slides  can  now  be  obtained 
with  the  utmost  despatch.  '•WOODITE"  has  stood  the  severest  test  for  six  years.  No  material  m  existence  can  equal  it  lor  steam  or 
Electrical  Purposes,  a-id  other  appliances  :  has  stood  every  test  up  to  40,00 J  volts  for  1/8  in.  sheet,  without  breakup  down  bv  lie  i^noou 
Electric  Light  Corporation  and  others.  Ram  "U"  Hat  Joint  and  Packing  Rings,  Pump  Cups,  Gaskets,  Manholes  Valves  bhee  '"K .  /" ateni 
"WOODITE"  G.  G.  Rings,  and  all  Mechanical  and  other  Goods  which  have  hitherto  been  manufactured  IB  India  Rubber,  reamer,  eic, 
can  now  be  made  of  "  WOODITE." 


(( 


WOODITE"    COMPANY,    MITCHAM,    SURREY. 


f 

\ 

\ 
v 
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yiWMJLTV     Rolling  Stock,  &c. 


~J 


1  W.  R.  Rcnshaw  &  Cn   I 

G      . 


G 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 


Limited, 


Manufacturers  of  .    . 

RAILWAY  WAGONS,  I  IRON  &  STEEL 


WHEELS  &  AXLES, 

AND    IRONWORK, 

ALL  STEEL  HIGH- 
CAPACITY  WAGONS, 


STRUCTURAL  WORK, 
TANKS,  ROOFS, 


G 
G 
G 
G 
G 


G 
G 
G 


RIVETED    GIRDERS    AND    g 


PIPES. 


G 


G 


London  Office:  Phoenix    Works, 

46,  KING  WILLIAM 
STREET,  E.C.  VJ  1  Y^EVAlf-V^l^-  *  IVA^l^l   A  . 


STOKE-ON-TRENT.  8 


F.  A.  KEEP,  JUXON  &  Co 


TANKS 


FOR 


ALL    and     EVERY 
PURPOSE. 


MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 


Etitd  mm 


OF    EVERY    DESCRIPTION 


Forward  Works. 

BARN     STREET, 
BIRMINGHAM. 

National  Telephone  :  3779. 

Telegrams:   " Structures, Birmingham. " 
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Telegrams  :  "  DIALITE." 

Telephones:  202,  228. 


Tfcs  St.  Helens  Cable  Co 


LIMITED. 


WARRINGTON. 


Our   Speciality,    DIALITE. 
A  really  waterproof  cable. 
Light    and   flexible. 
No    danger   of   corrosion 
or  decentralisation. 

We    are    also     Manufacturers    of 

Vulcanized    Rubber,    paper    insulated,     lead 

covered,  and   dry    core  Cables. 
Flexibles,     cotton    and    silk    covered    Con- 
ductors, and  all  kinds  of  mechanical  Rubber 

Goods,  Tapes,   &c> 


London  Office:    32,  VICTORIA   STREET, 

Westminster. 


Telegrams:   "  FILATTERIO." 
Telephone:   4270  GERRARD. 
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GAS  ENGINES 


.<-  ri  ■-"'•■v-:.  ■ 


to   work   with 

Blast  Furnace,  Coke  Oven,  Producer,  or 
Town's  Gas,  up  to  3,000  B.H.P. 


LOUIS  SOEST  &  CO., 


LTD., 


fi&V. 


,^AW 


Engineers    and 
Ironfounders, 


114=116,  VICTORIA  STREET, 

LONDON,      S.W. 


Sole    Representative  :— 

PAUL    J.     MALLMANN. 


Plans    and    Estimates 
on    application. 


.  .".-J—.-Vf  '.K 
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Destructors 


^ 

k  i 


_^ 


MELDRUM    DESTRUCTORS 

ARE    PRODUCING   ELECTRICITY 


1 


AT 
Ayr 

Bangor 
Burnley 
Canterbury 
Christchurch,  N.Z. 
Cleckheaton 
Colne 
Dartford 
Darwen 


k 


OVER 

70 

INSTALLATIONS 

AT   HOME    AND 

ABROAD. 


Elland 
Fleetwood 
Garston 
Grays 
Holyhead 
Ipswich 
Johannesburg 
Kettering 
Lancaster 
Llandudno 
Mexborough 
Nelson 
Preston 
Shipley 
St.  Helens 
Woolwich 
Wrexham 
etc.,  etc. 


HIGHEST 
EFFICIENCY 
AND 
DURABILITY. 


i 


WRITE    FOR    FULL    PARTICULARS    TO 


MELDRUM  BROS.,  LTD., 


I      And   66,   Victoria  Street, 


TIMPERLEY,    MANCHESTER. 
WESTMINSTER. 


^ 
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Destructors 


HORSFALL    DESTRUCTORS 

9io  9luidanee. 

Wou)  Working  "Bodtd.     |J 
^heap  tfteam. 


FORCED     DRAUGHT.       For  Boilers  and  Furnaces. 


CLINKER  CRUSHING  &  SCREENING  MACHINERY. 
MORTAR  MILLS.    CLINKER  BRICK  PLANTS. 


Horsfall    Destructor  Co.,  Limited,  Armley,   LEEDS. 

_.  .    ..  r.n,1^-     I  ;..K..r\  Standard  and  A. B.C.  1 5th  Edition). 


Telegrams:    "Destructor,  Leeds. 


THAT 

DISSATISFIED 

FEELING. 


In  the  rush  of  business,  it  is  some= 
times  felt,  when  one  has  no  leisure  to 
investigate,  that  business  leakages  are 
going  on  all  the  time. 

Reorganization  is  a  crying  need,  yet 
the  members  of  the  firm  are  far  too  busy 
to  attempt  it.  A  dissatisfied  feeling  de= 
velops  itself  in  the  mind  of  the  principal, 
and  some  of  us  Know  what  that  means. 


In  such  cases  we  are  able  to  step  in  and  after  a  brief  confidential  consultation 
can  recommend  just  the  systems  which  are  dictated  by  our  experience  as 
necessary.      Not  only  this,  but  we  start  the  new  methods   and  see  them  through. 


If   you    are    reorganizing    we    can    save  you    muc 
invited    to   write   in    the  first    instance   to 


h    time    and    trouble.     You  are 


BUSINESS    ENGINEER,"    Box    83,    "Page's    WeeKly," 

Clun    House,   Surrey   Street,   Strand,    London,   W.C. 
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BEXXIS    STOKERS,    CONVEYING    AND     ELEVATING    PLANT,     ON    CORNISH,     LANCASHIRE, 
AND    WATER-TUBE    BOILERS. 
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m%£>!yfemSlYrf       Gas  Generators 


PRODUCER-GAS 


The  Power  of  the  Future. 

Generators 

For  producing  clean  £as  from  bitu- 
minous coal,  suitable  for  gas  engines 
or  furnace  work.  We  venture  to 
suggest  that  no  subject  is  of  greater 
interest    to    the     Manager     of    any 

Works  where   HEAT   or   POWER 

OVER  2,500     -  ■  ■    a  +u      *u 

is  required  than  the  economy  we  have 

PLANTS  -  -  -  -  been   able   to   secure,   after   very   ex- 

IN   DAILY    USE.  haustive      and      costly     experiments, 

under  our  combined  DUFF  and 
WHITFIELD  PATENTS,  in  the 
production  of  a  CHEAP  COM- 
MERCIAL GAS  from  Bituminous 
or  Anthracite  Coals  or  Coke.  It  you 
are  interested  send  for  particulars. 

W.  F.  Mason,  Limited. 

Engineers  and   Contractors, 

Alma  Works,  Levenshulme, 

Manchester. 
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Type 
Talks 


Your  advertisements  and  cata- 
logues ought  to  tell  your  story 
as  convincingly  as  you  tell  it  to 
the  caller  who  wants  to  do 
business. 

But  do  they  ?  If  you  are  not 
satisfied  with  xhe  results  of  your 
advertising,  may  we  offer  you  our 
assistance  ?  We  can  make  type 
talk  for  you  ;  and  it  will  not 
be  a  one-sided  conversation.  W  e 
will    make  the    other  people    reply. 

Write   us — 

THE   SPOTTISWOODE 

ADVERTISING 

AGENCY, 

8,  New  Street  Square,   E.C. 


£*\<*'j 


'•'.; 


</    //-.       f  torn. 


>■  ~     9     ^ 


,"    ^  than    --'V.     f   f,v4%Vi1 


«5    q   * 

(3. 
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^gWMlLY 


Miscellaneous 


WINN'S    PATENT 

Reliable  Gauge  Glass  Protectors 


ATTACHED    IN  A    MOMENT 


PLATE  GLASSES   INSTANTLY 

REMOVABLE 

BY   THUMB    CLIPS 


CAN    BE    ATTACHED     TO 
EXISTING  GAUGES 


Write    for    List    D  37    of    Water    Gauges 
and    Protectors. 


CHARLES  WINN  &  Co.,  Engineers,  Birmingham. 


RAILS 


FlSttPLJVTES.BOLTS.SPIKES.CWURS&o. 

^^    POINTS  AND  CROSSINGS. 


^\VU*M  FIRrif  it* 
LEEDS 


V 

t 
t 

f 

f 

v 

f 

f 


CLAYTON,  SON  &  Go. 

LTD- 

HUNSLET,   LEEDS, 


MAKERS    OF    THE 


LARGEST  STEEL  TANK 


AND     THE 


LARGEST  GASHOLDER 
IN  THE  WORLD, 


ROOFING, 

CONSTRUCTURAL 

STEEL     WORK, 
PETROLEUM     TANKS. 


Wires:— 
Gas.  Leeds." 


London  Otti  e  : — 
60,  Queen  Victoria  Street. 
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Iron  and  Steel 


CONSETT  IRON    COMPANY  L 


WOR  KS    andOTFICCS    -   CONSETT  c  Durham 


Steel    Plates  &  Angles 

(Siemens    Acid   Process). 

Tees,  Bulbs,  Zeds,  Channels,  Bulb  Tees,  and  Angles, 

ROUND,    SQUARE    AND    FLAT    BARS. 

STEEL    CHEQUER    PLATES 


BESSEMER    PIG     IRON. 


Oval  and  Diamond  Patterns. 


WEEKLY    OUTPUT 


P^ 


Steel    Plates 
Angles 


2,500   Tons. 
1,500 


COAL  OWNERS  and  Makers  of 

f     £      FirebricKs,  CoKe,  6c,  for  Blast  Furnaces  and  Foundries, 


Material   of  the   HIGHEST    QUALITY    manufactured,    such   as    is   used    by    the    British    and    Foreign    Governments    for 

Shipbuilding   and    Engineering    purposes. 


oft.cescoNSETT  ourmam  andne  WCASTLE  ON  T  YNE 
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INQUIRE 


.    .  FOR  • 


MOORE 


AND 


HEADS 
PULLEY 
BLOCKS 


AND  . 


HOISTS 


FROM 


THE 


ORIGINAL 
PATENTEES 


HEAD, 

WRIGHTSON, 

&  Co.,  Ltd., 

.    .   THORNABY-ON-TEES  .    . 
.    .    STOCKTON-ON-TEES    .    . 


Iron  and  Steel 


Ditto  an 


Thia  ma8l    .:.::. 

::'   The   Comm  nningham, 

. 
in  the  Mines  and  Me1    .. 
Exposition   it  Birmingham's 

public  park,  ani  rerr»ain  an: 

tC   the  V',;.       ..         :    ..   '•• 


3ast  Ircn.     Total  he:  weight, 

86,450  I 


Infeature,  form,  and  purpose,  treat 

strength  and  worthy  m   I    ...     .  •   '■■• 

:  jrged 


H.Williai 


Drop  Forgings  only.  ■""-,  K.J  . 
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Miscellaneous 


ON    ADMIRALTY    LIST 


Telegrams:   "CRANKS.   LINCOLN. 


FOR    CRANKS 
&  FORGINGS 
OF   EVERY 
DESCRIPTION 
WRITE  TO 


V 


Boltons'  Downtake 
Superheater 


WITH   DOUBLE 
CIRCULATION. 


IMPROVED   BOX   AND   "FIELD"  TUBES.    (Patented.) 


Simple  and  Reliable. 

Saves  10  to  15  °/0 

Is  made  of  Steel 

throughout. 

A  large  number 

working  in- 
Textile  Mills, 
Paper  Works, 
Collieries, 

Electricity  Stations, 
Flour  Mills,  etc. 

Suitable  for  any 

Working  Pressure 
up  to  200  lbs.  per 
square  inch. 

Approved  of  by  Lead- 
ing Engineers  and 
Insurance  Co.'s. 


Readily  Applied. 


Inexpensive. 


REPEAT  ORDERS 

BEIISU    GIVEN. 


Patentees  and  Sole  Makers  :— 


BOLTON    &    CO., 

engineers  and  Superheating  Specialists, 
49,  Deansgate,  MANCHESTER. 


CLARKE'S 
CRANK   & 
FORGE   e©., 
LTD.,  LINCOLN, 
ENGLAND. 


r  ^ 

Carbo-Silica 

(PATENT) 

Refractory    Bricks    and 
Blocks  for 

Furnaces 

for  temperatures 

OVER  3,500°  Fahr. 

E.  J.&J.  Pearson 

LTD, 

STOURBRIDGE. 


/ 
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THE     tt 


SOMETHING    NEW. 

SALTLEY"    LATHE    CARRIER, 

with     SPECIAL    ATTACHMENT. 

THE    BEST            -—    j-^^^|____  FOR  ALL  KINDS 
CARRIER      WJ*"^ a       0F  work. 

Made  from  A  inch  to  3  inches  in  Hole. 

To    oe    obtained     from    all    Tool    Dealers    or     direct     from     the 

MANUFACTURERS :— 

THOMAS  SMITH  &  SONS,  of  Saltley,  Ltd., 

Saltley  Mill,  BIRMINGHAM. 

EDGAR  ALLEN  &  CO.,  LTD 

TOOL  STEEL,  SAW  &  FILE  MANUFACTURERS,  &  STEEL  FOUNDERS. 

SOLE    MAKERS    OF    .    . 

w<-^^TheEDGAR  ALLEN 

(AlHiARDENM& 

Wj.  ^—» lllllll ■■■111*1 •  »«— * 

^^^^MIl'^Y         TRADE    MARK  GRANTED   1885 

HIGH-SPEED  TOOL  STEEL  AND  TWIST  DRILLS. 

Allen's  <^>  Manganese  Steel 

CASTINGS  &  BARS  for  TRAMWAY  POINTS  &  CROSSINGS,  DREDGER  PINS  &  BUSHES,  ORE  CRUSHERS,  &c. 

CORRESPONDENCE      INVITED. 

Imperial  Steel  Works,  Tinsley.  SHEFFIELD. 
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Iron  and  Steel 


Farnley  Iron 


"   ~~    ";    ".".     "  5"     "■    l 


Farnley  Bar  Iron  is  used  in 
Mining  for  pit  cages,  suspending 
gear,  and  other  important  parts, 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
Colonies,  for  shackles  and  other 
vital  parts  subjected  to  repeated 
shocks. 

Farnley  Iron  will  stretch  cold 
from  li  in.  to  2£  in.  in  a  length 
of  6  in.  before  fracture,  and  is 
safest  for  welding.       s^| 


Address:  The  Farnley  Iron  Co.,  Ltd.,  Leeds,  England. 


HerbertIPerimLtd 

rtpoDCATE  Sr  WoHKS 

BiRmiNCHam 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N?  373. 

STOCK     250.000     GROSS 
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Head  Office: 
St.  Paul's  Square,  BIRMINGHAM. 


Iron  and  Steel 


Waterloo  Chambers  : 
19,  Waterloo  Street,  GLASGOW 


SAIVh  BUCKLEY, 

Styrian  Steel  Works,  SHEFFIELD. 


Mountain  from  whence  the  Raw  Material  for  Styrian  Steel  is  quarried. 

Our  High-class  Crucible  Cast  Tool  Steel,  melted  from  the  purest  Charcoal-refined  Styrian  Raw  Material,  is  supplied 
in  various  degrees  of  hardness,  especially  adapted  for  the  different  classes  of  Tools  used  by  Engineers. 

Every  Bar  is  stamped  with  the  Brand  denoting  the  quality  and  the  hardness,  and  is  labelled  with  a  coloured, label, 
which  not  only   shows   the  purposes  for  which  the  Steel  is  intended,  but  also  gives  the  necessary    directions   for   the 

t  r  ci  t  in  6  n  t . 

*'  The  Forging,  Hardening,  or  Welding  of  our  Steel,  however,  is  by  no  means  different  from  that  of  other  high- 
class  Tool  Steels,  and  requires  only  that  skill  and  careful  treatment  which  forms  the  basis  of  success  with  any  lool 
Steel  of  great  purity. 

Besides  our  higher  grades  of  Tool  Steel  we  supply  :  — 
STYRIAN  BESSEMER  and  SIEMENS-MARTIN  STEEL  in  forged  Bars  and  Shafts. 
STUD   STEEL  for   Pins,  Studs,   and   Bolts,   in    Black,    Chilled  Rolled,   Blue,  Reeled  or  Bright  Drawn, 

guaranteed  to  bend  on  its  own  diameter  after  being  screwed,  Whitworth  V,  thread  without  distress. 
SILVER  STEEL  of  the  very  finest  quality  in  straight  lengths  drawn  with  high  polish. 
MILLING    CUTTER    BLANKS    forged    and    swaged    by    a    special   process    which    ensures    perfect 

uniformity  and  density  of  material. 
TWIST   DRILLS  in  our   High  Speed   Blast=hardening    "THREE    STAR"    Brand,    or   in    our   extra 

Quality  Middling  Hard. 
STEEL  for  MAGNETS  of  the  greatest  permeability  and  coercive  force. 
MINING  STEEL  for  Granite  and  Stone  Quarries,  coal  boring  and  general  mining. 
FILES  both  Hand  and  Machine  cut  of  the  highest  qualities. 
HAMMERS  of  every  pattern  and  quality. 

Contractors  to  H.M.  Government,  War  Office,  Admiralty,  India  Office,  and  Foreign  Governments 
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WAYGOOD 
LIF  TS. 

J6s  Special  appointment  to  1b./llb.  tbe  Iking. 

1    11 


Electric,  Hydraulic,  Belt  Driven,  Hand 

LI  FTS   &  CRAN  ES, 

Falmouth     Rd..   LONDON,    S.E. 


A    selection    of    Halt-Tone   and 

Line  Illustrations,  covering  a  wide 
ran£e  of  modern  Engineering 
Practice,  offered  at  cost  price. 
Send  details  of   requirements  to 

M  iXAGER   (Sales   Dept.), 

Page's  Weekly, 
17,  Surrey  St.,  Str  \m> 
London,  w.c. 


1£ 


ir 
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WALTER    SCOTT,    Ltd., 


LEEDS      STEEL  Telegrams: 

"  Bessemer, 

WORKS  .    .    .         Lee°*-" 
LEEDS,  ENGLAND. 

Manufacturers  of     .     . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mild  Steel   Blooms,  Billets, 

Slabs,     Tinbars.      Rounds, 

and  Flats 

Speciality: 

Tramrails. 

Books  oj  Sections  and  other  information 
on  application. 


Gilbert  Thompson  &  Co., 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL    ENGINEERS,   &c.    .    . 


London  Representative  . 

Paul  J.  Mallmann,  Mm  A., 

Civil  Engineer. 


London  Office 


Telegrams:  "Mallmann,  London." 
Telephone  No.  :  5338  WESTMINSTER. 


116,  Victoria  Street, 
\A/estrninster,   S-V\A 


speciality:    POETTER'S    GAS    PRODUCING    PLANT. 


IRON  AND  STEEL  WORK  OF    ALL    KINDS 


IN 


DESIGNS  AND  ESTIMATES 
ON    APPLICATION. 


GIRDERS,   COLUMNS, 
BRIDGES,  ROOFS, 
BUILDINGS,  FENCING,  &c,  &c. 


PROMPT    DELIVERY    AT 
LOWEST  PRICES. 
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" 


Electric   Cranes 


up  TO 


100  TONS 


CAPACITY. 


SEND      FOR      OUR      NEW 
CATALOGUE. 


THOMAS    BROADBENT   &  SONS, 

Limited. 
HUDDERSFIELD. 


I 


a 


P.D.M. 


J5 


PHCENIX    DYNAMO 
MANUFACTURING  CO., 

BRADFORD. 


■ 


50  Kilowatt  Three  Bearing  Generator,  500  revs. 


Decembek  23,  urn- 
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^ElKIlYJf  Electrical   Apparatus 


Allgemeine  Elektricitats-Gesellschaft,  Berlin 

Capital  fully  paid  up:  60  000  000  Marks 

MachineWorks  -  Electrical  Apparatus-Works  .  CableWorks 
Incandescent-Lamp-Works 


jrliner  Elektrieitats-I 
Werke. 
Largest  Station  of  the! 
World.  I 


— IT'l  I  ■■'.■■ 


L*»M 


.**fc 


P' 


+  Threephase  Current. 

Continuous  Current.  ,mc  ^ 

Electric  Lighting  Plants.  ♦  Electric  Transmission  of  Power. 

Electric  Railways  and  Tramways.  ♦  Electric  Central-Stations. 

Electrochemical  Plants. 

Agenciesthroughout  the  World. 


Yearly  Output  12000  Dynamos  and  Motors  eouiva.ent  to  170000000  Wat* 
10000  000  Incandescent  Lamps. 
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Urarlf  Electrical  Apparatus  J 
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'"■ 


o^TON  &  LOMP^/y 


y 


£S 


ELECTRICAL     ENGINEERS, 


& 


^A7S 


FORD    &  IPJ^E 


6% 


TELEGRAMS  : 
"CROMPTON.     CHELMSFORD. 


TELEPHONE  ; 

CHELMSFORD  No.  2. 


ONE    OF    THIRTY    ELECTRIC    LOCOMOTIVES 

SUPPLIED    BY    CROMPTON    &    COMPANY,    LIMITED, 

TO   THE   CITY   &   SOUTH    LONDON    RAILWAY. 

MANUFACTURERS    OF 

TRACTION    GENERATORS    AND    MOTORS 

FOR    RAILWAY   AND  TRAMWAY   SERVICES. 


LONDON    OFFICE  : 

SALISBURY    HOUSE,    LONDON    WALL,    E.C. 
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GREENWOOD  &  BATLEY,  Ud.,&£s. 


MAKERS    OF     EVERY    DESCRIPTION     OF 


ENGINEERS'  GENERAL  TOOLS   and  of  SPECIAL  TOOLS 
for  War  Material  and  a  Creat  Variety  of  Purposes. 


0       0 


De  Laval  Patent 
Steam  Turbine 
Dynamos, 
Turbine  Motors, 
Pumps  and  Fans. 

0      0 


Representative  in  South  Africa  :— 
W.   G.   TEBBUTT. 
P.O.    Box    1471   Cape  Town. 


0  0 


Dynamos  and 

Motors, 

Complete 

Electrical 

Installations. 

0      0 


No.  6352.     200  B.H. P.  Electric  Motor,  420  volts,  400  revolutions. 


TURNER   electric  LIFTS 


GOODS    AND 

PASSENGER 


Great   Economy  in 
Current  Consumption. 

Improved  Method 
of  Control. 

Thoroughly 

Standardised. 


HAND    ROPE    OR        .       . 
CAGE    SWITCH  CONTROL. 


Reliability    and 
Durability   Combined. 

Simple   Mechanical 
Construction. 


TURNER,  ATHERTON  &  Co.,  Ltd., 


Head  Office   and  Works, 


denton.  MANCHESTER 
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EXCITINE. 

The  New  Excitant  for  Primary  Batteries. 

Same    Price    as    Chromic   Acid,   yet    Four   Times   the    Strength. 

Chromic   Acid    polarises   in    2    hours,    EXCITINE    polarises   in  8    hours,  under  same 
conditions,    vide    scientific   and  public    tests. 


ORDINARY    BICROMITE    PASTE. 

Time 


IO  30 
12  30 


Current      I   -500 
es    1    200 


EXCITINE    BATTERY    PASTE. 
,    I0.30  1  -500 

1. 30        Current      '    460 

430         Amperes        300 

I.     6  0  I  200 


Suitable  for  Light    Motors,    Va\^.    Induction    Coils,    X-Ray    Apparatus,    .Medical  Coils,  Electro-Plating,  &c, 
and  also  for  small  Lighting  Batteries  requiring  an  efficient  and  constant  excitant  life. 

Country    Factors    and    the    Trade    please    ask    for    Wholesale    Prices. 

SUPPLIED    IN    BULK.  SEND    FOR   SAMPLE    BOTTLE. 

4  oz.  Bottles  8d.;    8  02.  1,2;    lb  cz.  1/9.      POST   FREE. 
1   lb.    of  EXCITINE  added  to    Viator    makes   1   gal.    of  ELECTROLYTE. 

The    PREMIER    ELECTROLYTE   Co., 

26,  SPITAL  SQUARE,  LONDON,  E. 


J 
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DON'T    HESITATE, 


BUT  INSTRUCT  YOUR  STATIONER  TO  SUPPLY 


Every  Sheet 
bears  this 
Watermark,  (J^r 


m 


D 


0 


K® 


Manufactured  in 
White  and  Five 


Tints. 


©@K1® 


Spec 


for 
Sta 


adapted 
Departmental 
tionery. 


SUPERFINE    TYPEWRITING    PAPER. 


It  Paid^r  Itself:  Week 


1 

- 

e    • 

--I 

]   firm 

-  * 

P'  — 

-A    hring-. 

o     •  — 

- 

+-+-F 

V7 

n-/ 

^1 

*= 

TirnwKS^S-Er  ^Hf  \j 

"\ji  M_AL  '   T-     ,    \^XtX^+. 

*    UA 

\l 

\     y 

^r 



;                   j^ 

-k: 

" 





. 

8                    10         MIDNIGHT          2 

I     !    i     i  in i     i 

4                    6                    8 

._  _L    __L      _L     _l 

10 

1 

MOO 

II 

N 

2 

I 

This   i-   the    - 
ment  made   to    us 
by  a  large  fini 
whom  we  rec 
installed     one     i 

our 
Electrical 

Recording 
Thermometers 

to  control  the 
working  of  an 
annealing  furnace. 


This  record  was  supplied  to  us  bv  another  firm,  and  shows  clearly  the  difference  in  the  firing  of  two  men, 
A  and  B.     Each  space  on  the  vertical  scale  corresponds  to  four  Centigrade  decrees. 

On  request.  List  Ac,  25  will  be  sent  free  by  return. 

THE  CAMBRIDGE  SCIENTIFIC  INSTRUMENT  COMPANY,  Ltd.,  Cambridge,  England. 
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ENGINEERS,    SURVEYORS,    OVERSEERS 

Will  find  in  a  "  SWAN  "  a  practical  solution  of  the  difficulties  experienced  where  writing  or  sketching  has 
to  be  done  out  of  doors  and  under  varied  conditions.  Finished  sketches  may  be  made  on  the 
spot,  and  all  measurements,  notes,  and  directions  can  be  recorded  in  ink.  The  pen  is  carried  in  a 
convenient    manner   in   the   pocket  ;    there  is  no  evaporation,  therefore   no   waste. 

BLACK  "SWANS"    for    Black  Inks.  COLOURED   "SWANS"    for   Coloured   Inks. 

Any  sample  steel  pen    can   be    matched. 


Size  1  "  Swar ,"  for  pocket,  5I  inches  long,  10s.  6d.  complete. 


Size  1  "Swan,"  mounted  with  wide  Rolled  Gold  Bands,  14s.   6d. 


Size  3 'Swan"  (larger),  1 6S.  6d.  ;  or  mounted  with  Kolled  Gold  Bands,  21s. 
OF  ALL  STATIONERS'  AND  JEWELLERS'.  WRITE  FOR  ILLUSTRATED   CATALOGUE  POST  FREE. 


Mabie,  Todd,  <S   Bard, 

93,  CHEAPSIDE,  E.C.,  95a,   Regent    St.,    W.,    LONDON;   3,  Exchange  St.,    MANCHESTER 

and   Brentano's,   37,  Ave.    de    l'Opera,    PARIS. 


IMPROVED 

/\utom,atic 

Numbering 

Machine 


STEEL  WHEELS 

Inexpensive 
First-class 
Machine. 


OUR  SPECIALITIES:— 

Perforating  Presses 

Embossing         ,, 

Company  Seals 

Steel  Dies  &  Punches 

Wrot-iron  Brands 

Patent  Stencil  Drums 
&  Stencil  Plates 

ENGINEERS' 

INSTRUCTION 
and  N^ME  PLATES. 


Titan  Document  Binder. 

Indispensable  to 

Engineers,     Shipbuilders,     Electric     Lighting 
Stations,  Collieries,  Iron  and  Steel  Works,  &c. 


Thousands  of  firms   supplied,   some  of  whom  are  Sir  \V.  G.  Armstrong, 

Whitworth    .V   Co.,    Ltd.,    BabcocK   &   Wilcox   Co,    Ltd.,    Leeds    l-"orue 

Company,  Ltd.,  Manchester  Ship  Canal,  John  I.  Thornycroft  6c  Co..  Ltd., 

Denney  &  Co.,  Dumbarton,  etc.,  etc. 

A     SAMPLE     SENT     FREE     ON     REQUE8T. 


THE     RUBBER     STAMP    COMPANY, 

14,   Broad  St.   Corner,    BIRMINGHAM. 


THE   TITAN   BINDER    COMPANY, 

31,  Queen  Victoria  Street,   LONDON,  EX. 
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Southwood,  Smith&'Co., 

Ltd.. 
6.  7.  8.  9.  PLOUGH  COURT. 
LONDON.   EC. 
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Time  Recorders 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5%  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


ft 


Dey"  Time  Registers 

-which    are    automatic    machines     for     registering     the    hour    and    minute    at 
which    Employees    start    and    finish    work, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING, 

The  "DEY"  combines  on  THE   ONE    MACHINE   the  good 
points   of   all    other    Automatic    Time    Recorders  on  the   market. 

They    are    of   British    Manufacture    Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the  World. 

They  are  the  cheapest  up-to-date   machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 

THEY     COMPEL     PUNCTUALITY. 


The  "  Dey "  time  and  wages  sheets  combined  do  away 
with  time  books,  wages  booKs,  and  save  90  °  o  of  clerical 
work.  They  are  adaptable  to  every  requirement,  no  matter 
how   complicated. 

A  firm  using  15  machines  writes:  "We  shall  be  sorry  when  we 
change  the  boiler-shop  machine,  as  it  was  one  oi  the  earliest,  and  has  had  the 
roughe  toi  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks; 
but  it  has  gone  <>n  working  the  whole  time  (nearly  six  years)  night  ami  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirmary." 


Full  particulars  from  the  Patentees  and  Manufacturers: — 

HOWARD    BROS., 

10,    St.    Georges    Crescent,    LIVERPOOL. 


Telegraphic  Audi; i  .'erpool." 


Telephone:  7150  Liverpool. 


London  Offices  :  100c,  Queen  Victoria  Street,  E.C. 


Telegraphic  Address:  " Count ab  e,  London." 


Telephone  :  5690  Bam:. 
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miiiyimmiLY)!      Time  Recorders. 


The   great    point    of   a 

System  of  COST=KEEPING 

Lies   in    its   adaptability. 


Below  we  show  a  portion  of  a  Job  Card,  upon 
the  face  of  which  all  time  of  starting,  stopping,  re-starting, 
and  finishing  a  job  is  recorded  mechanically  by  the 
ROCHESTER  RECORDER.  Upon  the  back  of  the  card  a 
list  of  operations  is  given.  The  operation  which  is  being 
performed  is  underlined  (see  Boring),  and  the  name  of  the 
part  is  written  in. 

It  is  then  possible  to  make  any  required  analysis  for 
Prime  Costing  purposes  from  the  record  thus  obtained,  which, 
although   simple,    is   also 

COMPLETE    AND    fteeURHTE. 


JOB    CARD. 


-Vj.... 
DaU. 


Order  No. 


Department. 


No 

THIS    SIDE     OUT. 


Operation. 


Assembling 
Roring 


Brazing 


Cylinders. 


This  system 
requires  the  minimum 

of  clerical  labour,  and    as  it  is 

mechanically    controlled,    ensures    the 

highest    standard    yet    attained    in 

COST    ACCOUNTING. 

Next    month   still   more  on   this   important   subject. 


For  full  particulars  write  to : 


Recorders,    Ltd., 

171,  Queen  Victoria  Street,  London,  E.C. 


Bundy    Key    Recorder. 
Rochester  Card   Recorder. 
Signature   Recorder. 


Speed    Recorder. 
Journey    Recorder. 
Time    Stamps. 
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WliMr  )f  Systems  for  Engineers, 


What 

a 

Noise 

Some  people  make  when 
a  letter  cannot  be  found. 


Probably  it  is  entirely  their  own 
fault ;  they  use  old  time  methods 
of  filing, 

All  your  worry,  noise,  or  trouble 
will  be   saved  if  you  use 

Vertical  Filing  System 

It  finds  the  letters  for  you. 


v 


The. 


Catalogues  C.I.  I  and  2. 


Trading  &  Manufacturing  Co.,  Ltd., 

23,    FLEET    STREET,    LONDON,    E.C. 


Decemiskk  23,  1904. 


PAGE'S    WEEKLY 


[supplemi  nt  page  XXXV.]         85 


}MM>  § [  WUgftT  j f  Systems  for  Engineers 


\sr- 


■4  .. 


The  Necessity  of  System 


IS 


A  Question  of  £^  s.  d. 


+ 


HAVE  YOU  A  FILING    SYSTEM     J 

And   ...  * 

DOES    IT   SAVE   YOU  MONEY?    t 

* 


The   Lyle    Dossier    Filing   | 
Systems   Will.  \ 


THE    LYLE    COMPANY,    LTD.,    \ 

Harrison    Street,  Gray's    Inn    Road, 

LONDON,  W.C. 


X  - 
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SHANNON  SYSTEMS 


Dealing  with  Correspondence. 

FIRST :  Copy  your  letters,  agreements, 
and  other  outgoing  correspondence 
on  the  Shannon  Letter  Copier, 
which  copies  ten  times  as  quickly 
as  an  ordinary  screw  press. 

SECOND  :  File  the  copies  of  answers 
with  the  original  letters  received  in 
a  Shannon  Letter  Filing  Cabinet, 
in  alphabetical  and  chrono- 
logical  order. 


THE    RESULT: 

Perfect  Copies.  Instant 
reference  to  outgoing  and 
incoming  correspondence. 
Great  saving  of  time, 
worry,  and  hard  cash. 


Shannon  Letter  Filing  Cabinet. 


The  Shannon  Letter  Copier, 


Write  for  our  Booklet  No.  20,  which  deals  exhaustively  with  this  modern  system. 

S*  Shannon  Ltd., 

Head  Offices  and  Showrooms  : 

Ropemaker  St.,  LONDON,    E.C. 

F.   W.    SCHAFER,    Managing   Director. 


ive  Money  Savers 


I 


<V 


The  Referee  Vertical  Filing  System. 
The  Referee  Horizontal  Filing  System. 
The  Referee  Card  Index  System. 
The  Referee  Follow  Up  System. 
The   Referee  Card  Ledger  System. 


Ii  you  have  not  heard  of  these,  send  at  once  lor  Catalogues 

and    Pamphlets,  which   will  gladly  be  sent,    post  free,  on 

application  to 


Partridge  &  Cooper,  UA- 


I9I-I92,  Fleet  Street,  ¥    /^<%J/-^<>     1?  r* 
I  &  2,  Chancery  Lane,  LOllGOIlf  JL.Ls. 
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Elliott-Fisher 
Billing   Machines 


Arc    you    making    bills    with 

pen  ?  pencil  ?  

or  typewriter  ?  

Do    you     take    letter  -  press 

copy  of  bill? or  loose 

carbon  copy? or  use 

manifold  bill-book  ? 

or  make  separate  entry  in  sales 
book  or  journal? 

Do  you  manufacture  and 
ship  from  the  original  order  as 

received  ?   

or  do  you  copy  the  orders  for 
your  shipping  and  other  de- 
partments ? 

Is  it  desirable  or  necessary 
for  you  to  make  more  than  one 
copy  of  your  orders? 


Remarks 


It  i-  distinctly  agreed  that 
anv  plan  or  suggestions  submit- 
tedareto  be  without  expense  or 
charge  to  us,  and  obligate  us  to 
no  liability  direct  or  indirect. 


(Sign)    .... 
Per. 
Add' 
Date    ... 


are  not  ordinary  typewriters,  nor  mere  typewriters 
with  tabulating  attachments.  They  are  special 
Billing  Machines  suited  to  making  in  a  semi- 
automatic way,  at  one  operation,  if  the  nature  of 
the  business  permits,  all  the  records  from  the 
original  copy  of  order,  with  as  many  duplicates  as 
wanted,  to,  and  including  the  bill,  charge,  shipping 
ticket,  and  even  the  ledger  posting — and  all 
printed. 

If  you  will  give  us  the  information  called  for 
on  attached  blank,  we  will,  without  cost  or 
obligation  on  your  part,  map  out  and  suggest  a 
simplified,  short-cut,  almost  error-proof  method  of 
billing  and  charging,  specially  designed  for  your 
business.  If  it  meets  with  your  approval,  we  hope 
to  sell  you  a  machine  for  doing  the  work,  but  you 
are  not  obligated  in  the  least  to  even  consider 
its   purchase. 

When    we   have  shown   you  how  we  can  save 

you    from     £40    to  £1,000,    you    will    want    the 

machines  about  as  badly  as  we  want  you  to 
have  them. 

Office  System    Department  :— 

Elliott=Fisher   Co., 

85,    Qracechurch    Street,    London,    E.C. 
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8,    ALBERT    SQUARE,    MANCHESTER. 

Two   New   and   Invaluable   Inventions  for    the 
Photo-Copying   Department.  ~^ 

HALDENS    PATENT    .     .     ■ 
PHOTO-PRINT    SQUEEGEE 


Facilitates  Drying  of  Prints. 
Promotes  Cleanliness  in    Photo    Room. 
No  Water  Dripping  on  to  Floor. 
Quality  and  Finish  Guaranteed. 

HALDENS    PHOTO-PRINT 
DRYING    OVEN    .     ■ 


Dries  Six  Prints  in    Six  Minutes. 
Heated  by  Gas  or  Steam. 

Send  lor  New  Illustrated  List  of  all  Photo-Printing   Apparatus 
and  Materials,  senl  post  tree  on  request. 


: 


Phot©   Linens. 


A.  1.     Black  Line,   Smooth  an1    White. 
D,  1.      Ferro  =  prussiate,  Pliant  and  White. 

These    highest    grade   fabrics    are     manufactured    by 
J.    HALDEN    &   CO.,    and    guaranteed. 

Sample  Pieces  for  Testing  post  tree  on  request. 


Also    at    London,   Newcastle-on-Tyne,    Birmingham,  and    Glasgow. 
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^VIL're  on  *^e 

TRACK ! 


WHY  O 


GOOD 

PRINTING 

PAYS, 

therefore  it's 

I'tcrj    business  man's 

duty  to  have 

it. 


We  make  a  speciality 
of 


CATALOGUES, 

HALF  TONE  WORK, 

CIRCULARS, 

&c.,  &c, 

for  Engineering 

Enterprise. 


Drop  us  a  P.C.  so  that  we  may  frive 
you  a  place  on  our  Mailing  List. 


Atlantic  Press  Ltd., 
Weymouth  Street, 
Manchester,  S.E. 
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Miscellaneous 
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E 
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CONTRACTORS  TO  H    M  GOVERN  MENT.  FOREIGN  GOVERNMENTS    HOME  &  FOREICN   RAILWAYS. 


*c°«poRat1NgFI*mSE:STABUs^Do,e 


R    lOOYt^5' 


v. 


flEMINGBi  RKBY&  COODALL  E-D 


West  Grove  Mill, HALIFAX. 


;LfcGRArmc  Address:  "  FLE/niNG.  HALIFAX.'' 
Telephone    No.  48   Halifax. 


Telegrams:  "FLUES,   LEEDS."     Telephone  (National)  1674.     A  1  &  A  B  C  Codes  used. 


Deighton's  Patent  Flue  & 
Tube  Company,  Ltd. 

DEIGHTON'S    FURNACE. 

The  Destructive  Tests  have  proved  the  DEIGHTON  FURNACE 
to  be  the  strongest  to  resist  collapse  ever  made. 

It  is  also  unequalled  for  Uniformity  of  Thickness  and  Easy  Scaling. 

MAKERS    OF  MARINE    and 
LAND  BOILER  FURNACES. 


Awarded  2  Bronze  Medals, 
Paris  Exhibition,  1900. 


ASHLIN    1897  PATENT    WITHDRAWABLE   FURNACE. 


Vulcan    Works, 
Pepper    Road,  LEEDS. 


British  Steam  Specialties,  Ltd., 

LEICESTER,    &  80,    TURNMILL  ST.,    LONDON, 


VALVES 


ALL 
TYPES. 


E.C. 

No.  1.     Standard 

Globe  Valve. 

|in.   iin.    riin.   i*in.  ain . 

\l-    5/6     9/-      "/"    '"/ 

No.  2.     Renewabl  e 

Disc  Globe  Valve. 

^m.   tin.    [Jin.    iiin.  2in. 

5/6    7/-     io/-      13/-     20/- 

No.  12.    Standard 
Fullway  Gate  Valve, 
[in.   ijin.    i$in.   2in. 

4/       '/-       8/-       n/-     16/- 

LIBERAL  DISCOUNT. 


The  CAPELL  Patent  Mine  Fan 

IN  USE  ON  MINES  ALL  OVER  THE  WORLD. 

The  New  Cupola  Electric  Driven  Fan 

4  ft.  6  in.  by  9  in.  :  melting  1  2  !•  >ns  of  iron  per  hour. 

THE  FURNACE  GAS  CLEANING  FANS,    in  large  use. 
INDUCED  AND  FORCED  DRAUGHT  FANS. 
FANS  FOR  VENTILATION  OF  BUILDINGS. 

The  Highest  Economy  in  Power. 
ADVANTAGES      Sman  size  of  Fans. 


Sole  Mai 


CAPELL    FAN    CO., 


13,    Moseley    Street,    NEWCASTLE-ON-TYNE. 
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GREEN'S    ECONOMISE!* 


Saves  15  to  25  per  cent,  in  Coal. 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 


More  Steam  and 
higher  efficiency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora= 
tive  point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue  gives 
details. 


E.  GREEN  &  SON,  Ltd., 


WAKEFIELD,  MANCHESTER,  LONDON, 
AND    GLASGOW. 


Special 
Machinery 

FOR  MAKING' 

Bolts,    Nuts.     Rivets, 
Insulator    Brackets, 
Horse-Shoes, 
Horse-Shoe    Nails, 
Calkins,    and 
Similar    Forgings. 


» 

*► 


1 


ROLLING      MACHINE    FOR 
IRON    SCREW    THREAD. 
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INDIA  ROBBER,  GOTTA  PERCHA  k  TELEGRAPH  WORKS 


Co.,  Ltd. 


Offices : 

106,  Cannon  St., 
LONDON,  E.C. 


Works : 
SiLVERTOWN, 
LONDON,  E. 


CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 


James  Fairlev  &  Sons, 


General   Steel    Manufacturers, 
and    SPECIALISTS   in      .       . 


TOwL  STEELS 


Invite    attention   to  their   Unrivalled   Self-hardening  Steel. 


Fairleys  SELF-HARDENING  Tool  Steel 


FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Market  .  Small  samples  free  to 
approved  buyers. 


NOTE.-JAMES  FAIRLEY  6  SONS* 
WORKS  (Bramall  Lane.  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills,       Birmingham)      are  merely 

Branch   Departments,  and 


All  Communications  should  be  addressed  to   the  Head  Offices  :— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM, 


^JLATES  CYLINDERS  ETC 
^>>^TO  Vz  INCH 

"»9HI1 

OTHER 


I 


Of  all 


Perforated  Metals, 
Wire  Work,  Gauze. 
Metallic  Name  Plates  )   Descriptions. 

W.  Barns  &  Son, 

Christopher  Works, 

Chalion  Street,  Euston  Road, 

London,  N.  W, 


Metallic  Name  Plates. 


Wire  Work 
of  all  kinds. 
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